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PUBLIC NOTICES 





Mhe Direetor-General, 


§ India Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 5.E. 1, 
KE 
1. VA actum BRAKE GEAR. 
¢. VACUUM es Ey with Oi) Engines, 


, for Ariring, 10 to 200 & feet per minute 
3. GALY ED STRAND WIRE 
4 WROU GHT IRON FIRE-BAR. 
ES 
a due on the 17th June, 1924, for No. 1; on 
the goth June, 1924, for No. 2; and on the 27th 


21, for Nos. 3 to 5. 
Jape, 198 forms obtainable from above. 5926 


‘rolled section 





Yivil Service Commis- 
SION. 
FORTHCOMING BXAMINATION. 


MALE CARTOGRAPHER in the Hydro 
graphic Depertuaes of the Admiralty (19-25, with 
extension in certain cases), 10th July. 

The date apenped is the latest on which applica 
tions can be recetved, ‘They must be made 
to be obtained, with particulars, from the SECRE- 
TARY, Civil Service Commission, Burlington- re 


London, W 





csistant Engineers Re- 


by GOVERNMENT 
COAST for COOMASSIE 
WATER — for @ tour of 12 to 18 
possib’ Bal 


the Institution of 
thoroughly practical Surveyors, and have been trained 
under a Waterworks Engineer of standing, and have 
had experience in the Design and Construction of 
Reinforced Concrete Dams, Filter Works, &c.—Apply 


at once, by letter, stating -. and oe SB — 
details of qualifications and perience, 

CROWN AGENTS FOR THE COLONIES, Pg mit. 
beak, Westminster, Loméon, 


5.W. 1, quoting at top 
application M/12,684. 5866 


$3 A sistant Master, H.M. 





DOCK YARD SCHOOLS 


INVITED for 


APPLICATIONS are 


APPOIN as ASSISTANT MASTER 
in HM. Dockyard School 
Candidates should hold | a University Degree, with 


Honours in Sefence or Engineering, and should have 
had experience in teaching and in laboretory work 
They must be medically @t. 


Subjects taught in the schools include Mathe 
matics, Applied Mechanics, Magnetiom and Elec 
tricity, Heat, Metallurgy, Mechanical Drawing and 
English 

The appointments will be for one year on probation, 


but, subject to Cp A reports, successful candi- 
dates will be confirmed and placed on the establish 


ment. 

Salary scale £180-£10-£240-£15-£450, with bonus 
depending on cost of living figure; the present bonus 
payable on £180 is £87, and on £450 is £137, Pension 
on Civil Service scale 

Two vacancies will be filled: in the schools at 
Devonport and Rosyth respectively; and selected 
candidates will be required to commence duty on 


Ist September 
Applications, with copies of testimonials and 
evidence of yp 4 , “eed should be forwarded not 
SECRETARY ‘OF THE Apepnsusy (CLE 
8.W. 5885 


later than 14th Jw 
THE 
itehall, London, & 





inistry of Health. 
ENG ——- INSPECTOR. 
epee INVITED by the 
of renee for ONE VACANT 
POST of enuieknreo G INSPECTOR 


ary commences at per annum and rises 


of liv; is payable. The ap 

carry the usual Civil Service conditions as to pension, 
holidays, &c. 

Candidates must be between the ages of 30 and 45 
and be Chartered Civil Engineers having had wide 
experience in the designing and carrying out of works, 
especially waterworks, sewerage and sewage disposal. 
sgetente in reinforced conerete construction is 
es. ’ 

The Inspector will be required to devote his whole 
time to the public service and must be prepared to 








take up is duties on appointment. The Headquarters 
of the ing I are in “= 

pk. Parli t officers of the 
Ministry will render a candidate “liable to dis- 


qualification. 

Applications, giving age and details of career 
(including military service) -y- accompanied by three 
recent testimonials, should be made in writing to the 
DIRECTOR of ESTABLISHMENTS, Ministry of 
Health, Whitehall, 8.W. 1, before 14th June, 1024. 

5886 


Suz pS ae Engi 

© a os aoe — ey the GOVERN. 
OAST for the 

‘ rt BLIC *wORKS ODRPARTM ENT, for 

wo tours of not less than 12 nor more than 18 

mouths, with possible extension. Salary £960 a year, 

plus duty allowance at the rate of £96 a year. Liber: 

leave in England on full salary. 

passages. ye 





Free quarters and 
es, not over 45 years of age, must 
of Civil of the Institution 
mf O4, Enginesrs. Ter must have had a thorough 
=. - ence In the Design and Construction of Large 
tin erworks, Dams, Pumping Machinery, Purifica- 
(en Plants. &c., and possess & knowledge of the 
Sulp mical Purification of Water by Aluminium 
ta phate or other . Preference will be given 
noe pandidates who have had experience in handling 
. ohh labour.- sooty at once by letter, stating age, 
Ton neations and e fence, to the CROWN AGES Nts 
he 7 THE COL ONT cS, 4, Millbank, London, 8. - 1, 
auoting clearly at head of application M/12,825 

5899 








“THE ENGINEER” WANTED. 





WA48Tep, VOLUMES of ——— > -~oe— tl < 


from ou, 1914, to December, 1921; must be 
clean and iete.—Write, statin ‘est D 
P1000, The foe ~ teed stating lowest, price, 

















The Engineer 
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PRINCIPAL CONTENTS OF THIS_ ISSUE. 





The British Empire Exhibition 
(Sixth Notice). 





The Design of Quay Cranes. 





Fluid Friction and Heat Transference. 





The Manufacture of Railway Tyres. 
Double-Acting Marine Oil Engine. 
The American Machine Tool Trade. 








New Electro-Magnetic Manometer. 
A French Automobile Crane. 





Stone Block Pavements in America. 














PUBLIC NOTICES 





(T'echnical College, 
BRADFORD. 

ABELAOASSONS are INVITED for APPOINT- 

MENT as HEAD of the BUILDING and CIVIL ENGI. 
NEERING DEPARTMENT in the COLLEGE. 

Commencing salary (in accordance with Burnham 
Seale), £600 per annum 

Full particulars of the tment and forms of 
application may be obtal from the Principal of 
the College. Applications should be sent to me not 


later than 9th June. 
L. FLEMING, Town Clerk. 
20th May, 1924. 5805 


of London. 


(Jount 
SALE OF FURR. AERP ATOR CON. 
DENSING PLANT 
The London County Gounatt invites TENDERS for 
the PURCHASE and REMOVAL of ONE 5000 K.W 
TURBO. iggy = me ng sae Boy yg PLANT 
(incomplete), 


PIPE WORK, 
STEAM SEPARATOR, “OL SOOLER. OIL YILTER. 
LEA RECORDER, and REACTANCE COILS. 


of Tender may be obtained 
from the ion County Council 
Tramways. Victoria ~benkmens, W.c. 2, and, 


aC der, the plant may 
at the Tramway —— Station, Hoskins- 





Bombay, B Baroda, and Sere) 


BRIDGE™ SUPE DENT IN IN 
me a 
DIATELY for Steel Bridge Erection, 
water Foundations and Pi tay 

should be not more than about 35 years of age and 
be able to make out seewer reports, &c., concerning 





RE 
ase 
-} 
& 


Pp . 750 per calendar month, 
to age -_ ee. 
—Three the first 


agreemen 
a, qecond ches ‘free passage to Indie ag home 
satisfactory termination of The 
selected : candidate will only be cppotated. "pabiest to 
passing strict medical examination by the Company's 
Consulting Physician. 
Candidates must give their age and state whether 
married or single, snd family (if any). also particulars 
of training and subsequent experience, giving the 
names of railways or bridge-building firms by whom 
candidates have been employed and the class of work 
employed upon from time to time with dates in each 
case. y should state whether they have been 
employed abroad before, and, if so, in what capacity, 
and with whom and the reason for leaving the service, 
and should submit a copy of leaving certificate. 
Letters of application, together with copies, NOT 
ORIGINALS, of testimonials, should be addressed to 
the undersigned not later than the ret 1924 


8. G. 8. UNG, 
Secretary 
Com : The White Mansion, 
. Petty France. 
Westminster, 5.W. 1. 
1924. 5015 


28th May. 


<2 East Greenwich, —— 2 hours f 10 a.m. 
=... on an . t 

we. y weekday, except Saturdays and 

No Tender ’ ~Gs po constfenst, 0 vestized by the 

Clerk of the tg at the County Hall, Westminster 

Bridge, 8.E.1, after 4 p.m. on eentay, 1 16th June, 


1924 

The Council does not bind itself to sccept the 
highest or any Tender 
AMES BIRD. 


5887 Clerk of the London County Council. 





(Younty of London. 
London County Council invites TE 
DERS for THREE SELF-CONTAINED PUMPING 


a for Shad are Station, Ber- 
jondsey, London, 8.E.1. Each set comprise a 
3-Cylinder Vertical Gas Engine coupled direct to a 


Centrifugal Pump capable of discharging 75 tons of 
storm water per minute. 

Persons desiring to submit Tenders may obtain, 
— To after Monday, the 2nd — 1924, AL draw- 
specification, form &e., applica- 
tion to the Chief Engineer at the ‘old Deenty” Tail. 

Spring-gardens, 8.W.1, upon payment of the sum 

so the order of the London 
jonas shall be returnable 
only if the tenderer shall have sent in & bona fide 
Tender and shall not have withdrawn the same. Full 
particulars of the work may be obtained upon per 
sonal application, and the drawings, specification, and 
other contract ———_ = ee be inspected at the Old 
County Hall before pa t of the fee 
No Tender reoel ved by — Clerk of the Council at 





Rural District Council. 
CONTRACT No. 3. 
BANSTEAD DRAINAGE. 


+ 
som 
‘| EP 


ve TENE Rural Dis Council repared to 
receive. — for the CONSTRUCTION of about 

Yard STONEWARE and CAST IRON 
SEWERS ot sin. and 12in. diameter, together with 
Shafte and other appurtenant 
works, in Re with the plans and specification 
prepared by the Engineers, Messrs. John et and 
Sons, 36, Victoria-street, Westminster, 5.W. 1. 

Copies of the specification, bill of quantities and 
form of Tender may be obtained and the drawings 
may be seen at the offices of the Engineers upon pay- 
ment of £5 (cheque only). which will be returned upon 
receipt of bona fide Tender. 

Sealed Tenders, endorsed 


Ad 4 A i 





* Banstead Drainage,"’ 
he at his office at Epsom, 
must be received oy 10 a.m. on Wednesday, the 
18th day of June, 1 
The Council do a ‘hind themselves to accept the 
lowest or any Tender. 





rder, 
(igned) ARTHU 3 R. COTTON, 
lerk to the Council, 
Rural District Council Offices, 
Waterloo-road, 
Epsom, Surrey. 5876 





the County Hall, Westminster Bridge, 5.E.1, after 
4 p.m. on Monday, the 30th June, 1984. will be 
The Council does not bind itself to accept the 


lowest or any Tender. 
JAMES BIRD. 


5879 Clerk of the London County Council 





idland Great Western Railway 


ELAND COMPANY. 
TENDERS ron iE SUPPLY OF STRELWORK 
FO TATION ROOF, SLIG 
The av. 4 <- the above-namei = are 
prepared to recelve TENDERS for the SU PPLY of 
STEELWORK for NEW dn — ag B ROOF at Sligo. 
Drawings and specification can be had on applica 
tion to the Company's Chief Engineer, Broadstone 
inus, Dublin, on payment of £1, which is not 


returnable. 

Tenders, sealed and endorsed ‘* Tender for Steel 
work oo Sligo Station Roof,”” to be forwarded 
adda ay * Chairman,”’ _ Midland Great 
Western Railway. Broadst Te Dublin, so 
as to reach him. not later than 10 a.m. on Monday, 
16th day of June, 1924. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

EDWARD H. TAYLOR, 
Acting Secretary. 





Broadstone Terminus, 


Dublin, 
22nd May, 1924, 


63863 


May, 1924 


PUBLIC NOTICES 





Jengal- Nagpur | Ra Railway Com- 


- Directors are prepared to e Tenders for— 
H”"’ CLA SUPERHEATED LOCOMO- 
TIVES, Sft. Gin. gauge. 

Specifications and forms of Tender can be obteined 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, E.C. 2, on or after 20th May, 1924. 

A fee of 208. will be charged for the specification, 
which is NOT returnable. 

Tenders must be submitted not later than Noon on 
Friday, 13th June, 1924 

The Directors do not bind themselves to aceept the 
lowest or any Ten d reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 
Rk. C. VOLKERS, 


5901 Secretary 





(Jounty nF of St. Helens. 

REDGAT ese. 

The Corporation of Helens prepared 
receive DESIGNS  Tiay ‘TENDERS a= the 

STRUCTION in Steel and ERECTION of a NEW 

MOVABLE BRIDGE, is lieu of the satng Sats 

Canal at Redgate, — oe —— 


to 
CON.- 


ders. on the form and in the envelope 
+ a meng to be delivered on or before the 30th day 
of June 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

W. H. ANDREW, 
Town Clerk. 
Town Hall, 8t. Helens, 
° 5860 





Narlisle Rural District Council. 
ROCKCLIFFE wire SUPPLY. 

The Carlisle Rural Dis Council! invite COM- 
PLETE or WHOLE TENDERS from competent 
Contractors for the MATERIALS, PiRps. VALVES, 
&e to be SUPPLIED and the WORK to be 
EXECUTED in the LAYING, MAKING and CON. 
STRUCTION of the following WORKS of WATER 
SUPPLY in the Parish of Rockeliffe in the County of 
Cumberland, viz.: 

A 4in. diameter Cast Iron Gravitation Main Pipe, 

about 2 miles 1118 yards in length. from 
Harker to Rockcliffe. A Sin. diameter Cast 
iron Main Pipe, from Rockciiffe to Floristen, 
about 3 miles 625 yards in length; and a 
similar 3in. diameter Main Pipe froni Rock- 
cliffe to Todhilis, about 1 mile 740 yards in 
length. With all necessary Valves, Hydrante, 

4 Casings, © &c., and other inci- 

dental work. 

Drawings, specifications, — of Tender and bill of 
quantities may be inspec { the office 
neer, Mr. J. C. Boyd, M. Inst. C.B., 
Carlisle. The Engineer will suppiy copies , 
specification and bill of quantities, &c., on the deposit 
of a cheque for £2, which will be returned after the 
receipt of a bona fide Tender with the bill fully 
priced out. 

Sealed Tenders, addressed to the undersigned and 
endorsed ** Tender for Rockcliffe Waterworks,”’ must 
be delivered not later than Noon on Wednesday, the 
llth day of June, 1924. 

The Council do not baeas themselves to accept the 
lowest or any Tender 


J. ALDERSOM TorT. 

Clerk to the Council! 

7. Vetere ag  Sesteate, 
h May, 1924. 


State Electricity Commission 


VicTugla. 

MELBOURNE, T IGTORLA AUSTRALIA 
TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY, &c.. of the following for the Morwell 

wer Scheme. 
Copies of Tender form and specification will be 
available upon application to :— 
Agent-General for Victoria, 
bourne-place, 2 


London. 
SPECIFICATION No. 24/45.—66,000- VOLE * 
LNSULATURS. 


5922 





Cuancz.—£2 2s. for the first three copies of Tender 
form, conditions of contract and fication ==- 
piste. This charge will be returned on receipt of « 

ma fide Tender. A fourth copy and any further 
}~- fi will be supplied for the sum of 10s. . each, 
This charge is not returnable. 

PRELOUNARY Deposrt.—A preliminary deposit of 
ES 00 be eee ee h Tender. 

2 aes may be inspected at the above- 

The Commission does not bind Iiteelf to accept the 
lowest or any Tender. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered to the undersigned in 
Melbourne not later than 5 p.m., 4th August, 10924, 

R. LIDDELOW. 


5811 
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Secretary. 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 3. 
PATENTS, Page 3. 
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MACHINERY, &., WANTED 
Page 4. 





FOR SALE, Pages 3, 4 and 98. 
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WORK WANTED, Page 8. 
AGENCIES, Page 3. 
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PUBLIC NOTICES 





TO ENGINEERS, ELECTRICIANS AND OTHERS. 


Metror olitan Asylums Board. 
= The Board ave Saraners TENDERS for 
the STALLATION of the c= 
(A) SIX-ROLLER IRONING MGI at Cater- 
ham Mental Hecpitel, Cate . at 
(B) SIX-ROLLER IRONIN M INE the 
Northern Hospital, Winchmase hill, ‘ 
©) 5 MILA 
at 
Hospital, Winchmore-hill, 
(D) New Weir's GENERAL SERVICE 
and Connections at Leavesden 
; Hospital, Kings Langley, Herts. 
E) AUTOMATIO TRLEPHONE SYSTEM at 
f Darenth Training Colony, Dartford, Kent ; 
each in accordance with the specifications and drawings 
prepared by Mr. T. Cooper, M. Inst. C.E.. MI. 
Mesh, E.. Engineer.in-Chief. The specifications, 
drawings and forms of Teader may be inspected at the 
office of the Board, Victoria Embankment, E.C. 4, on 
and after 10 a.m. on Monday, 2nd June, 1024, and 
can then be obtained upon payment of a deposit ‘of £1 
in respect of each work. The amount of the deposit 
will be returned only after the receipt of a bona fide 
Tender sent in accordance with the instructions on 
the form of Tender and after the specifications and 
the drawings have been returned. Tenders, addressed 
as noted on the form, must be delivered at the office 
of the Board not later than 2.30 p.m. on Wednesday, 
18th June. 1924. 
(By Order) G. A. POWELL, 
> 5908 Clerk to the Boaril. 


PUMP 
Mental 





LE BY TENDER. 
PRE NIX PATE NT FUEL, LIMITED 


(in Voluntary Liquidation). 
( a: 


the 


TURBO- 
525 
with 


for 
1100 =K.W. 


are Invited 
PU RCHASE of >— 
NE A.E.G. (Berlin) 
“aL TERNATOR, 170 1b. steam pressure, 
volts, 50 cycles, 3 phase, 3000 r.p.m., 
Surface Condensing Plant. 
This set has not erected, 
can be inspected at Port Talbot, 
a angement. 
The highest or any Tender will not necessarily be 
accepted. 
Tenders, marked ‘* Turbo,’ 
later than 19th June, 1920. 
4. OWEN JON, 


is perfectly new, and 
South Wales, by 


* should be received not 


ver. 


Bank Buildings, 
Temple-street, Swansea. 


PUBLIC HEALTH ACT, 1875. 


Rul Districtof Easthampstead, 
ERKSHIRE. 


5894 





BINFIBLD MAIN DRAINAGE. 
The Rural District Council of Easthampstead, acting 
- the Sanitary Asthority ia ios. a said District, are 
recei MAIN 


repared to for the 
DR IN AGE of Binfield. 

Particulars and specification may be obtained at the 
offices of the Consulting Engineers, Messrs. Howard 
Humphreys and . Victoria-street, West- 
minster, on and from Monday, the 16th June, 1924, 

until Monday, the 30th of June, 1924, between the 
boas of 10 a.m. and 4 p.m., upon payment of a 
deposit of Three Guineas, whieh deposit will be 
returned upon receipt of a bona fide Tender which is 
net subsequently withdrawn by the contractor. 

The successful By m4 will be required to execute 
a gontrant draft of whieh may be seen at the 
offices of the Consulting Engineers when the drawings 
are inspect 

Tenders must be on the official form, each Tender 
in a sealed envelope, marked “‘ Tender for Main 
Drainage.’ Tenders must be accompanied by the 
general conditions and specification, as issued by the 
Consulting Engineers. 

Kach Tender must be signed in the handwriting of 
the tenderer or his authorised agent. 

The Council does not bind itself to accept the lowest 
or any Tender. 

Tenders must reach the ee by 9 a.m. on 
Wednesday, the 9th of July, 1924 

Given under my hand the 27th day ft Mex. 1924. 


Clerk to the Rural District ( ouncil, 


Bracknell, Berkshire. 5923 


[The Bengal and North-Western 
RALLWAY COMPANY, LIMITED. 
‘he Rohilkund and Kumaon 
RAILWAY COMPANY, LIMITED. 

The Directors are prepared to receive TENDERS 
for — SUPPLY of— 
aes.) SIX | THIRD- CLASS BOGIE CAR- 
AGE 
TWO FIRST “and SECOND-CLASS COMPOSITE 
BOGIE CARRIAGES 
as per specification to be seen at the Company's Offices. 
lenders, addressed to the undersigned, and marked 
* Tender for Carriages,’’ or as the case may be, with 
name of firm tendering, to be lodged not later than 
Noon on Tuesday, the 24th day of June, 1924. 
For each specification a fee of £1 will be charged, 
which cannot, under any circumstances, be returned, 
The Directors do not bind themselves to accept 
the lowest or any Tender. 
—_. By Order of the Board, 
BE. NEVILLE, 


Managing Director. 
Secretary. 





Gresham House, Old Broad-street, 
E.C, 2, 26th May, 1924. 


London, 


[he South Indian Railway Com- 

PANY, LIMITED, are prepared to receive 
“e2NDEERS for the SUPPLY =. 

1. PAINTS, eo ay 

= LEATHER HIDE 
INDIA-KUBBER Goobs 

Speditications and forms of Tender will be available 
at the Company's Ofhces, 91, Pretty France, West- 
minster, 5.W. 1. 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ** Tender for Paints, Lrysaiteries, &c.,”" or as 
the case Thay be, must be left with the undersigned 
net later than Iweive Noon on Friday, the 13th 
June, 1924. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A ecbarge, which will not be returned, will be made 
of 28. 6a, for each copy of each specification. 

Copies of the drawings may ve obtained at the 
offices of Messrs. Kobert White and Partners, Consult- 
ing Engineers to the Company, 3, Vuictoria-street, 


“ estinineter, 5.W. 1. 
A. MUIRHEAD, 
Managing Director. 


5873 





91, Petty France, 8.W. 1 
27th May, iv24. 


5898 


Borne of Torquay. 
WATERWORKS vYEFARTMENT 

ihe Torquay Corporation REQUIKE the SER- 
VICES of a» CLEKK UF WOKKS upon the Con- 
struction of a 1¢ million gallon Service Keservoir at 
rorquay. 

Applications must be made upon the printed forms 
that can be obtained from the andersigned, and which 
must be returped on_or before Saturday, June lita, 


luz4. . . 
. CHAPMAN, M.lnst.C.E.. 
Water Engineer. 





SAMUEL ¢ 


Town Hall, 
23rd May, 


r 
N ew Zealand. 
APPLICATIONS are INVITED for an 
ASSISTANT CHIEF MECHANICAL ENGINEER to 
the New Zealand Government Railways. Commencing 
salary, £860 per annum, rising to £1000. Age limit, 40. 
Applicants are required to have had prac tical 
experience of the Control of the Locomotive Running 
Branch of a Railway opera’ by Steam, and to have 
held a responsible position on a Railway equipped for 
Electric Traction. 

Further particulars and forms of application ob- 
tainable from the HIGH COMMISSIONER FOR NEW 
ZEALAND, 415, Strand, London, W.C. 2, by whom 
completed applications will be received up to and 
including 21st June, 1 5786 


Torquay, 
1e24. 


5861 








AUCTIONS 


————= 
PUBLIC NOTICES 











IMPORTANT SALE BY AUCTION IN ONE LOT OF 


THE TRADE NAME, 


GOODWILL, 


AND WORKS » EQUIPMENT 


or 
MESSRS. GOCHRANE AND .0O. (WOODSIDE), LTD., 
DUDLEY, 
ENGINEERS, CAST TRON PIPE AND mm it TRONFOUNDERS, PIG TRON SMELTERS, AND 
NERS OF 


IRONSTONE MINES(FREEHOLD AND LBASEHOLD) 


IN 


ESTABLISHED IN 1840, 
~ 


eae 


XFORDSHIRE. 


KNOWN IN ALL THE MARKETS OF THE WORLD. 


— J. Shedden, F.A.I 


by Messrs. COCHRANE and CO. 


odes 
(WOODSIDE), Ltd., DUDLEY, to OFFER FOR 
if not previously disposed of by private 


GHAM, 
ON THURSDAY, JUNE 10, 1024, AT 2.30 p.m, PUNCTUALLY, 


THE WHOLE CONCERN, 


26a, 
with the VALUABLE M 
Measures of Brooch, Thick 
Thick Coal, which has, it is belie ved, been w 
SUBSTANTIALLY- BUILT \ WORK 
briek built, bv J le roofs. STABLING for 
GARAGES an 0. SHEDS. 


veniently arranged 7 a large staff. A SIX-ROOMED DW 
The W S are conveniently situated for Transport, wi 


ORK 
the Dudley Branch of the Birmingham Canal, 
t 


v ben 
hereon, and connected by Sidings with the Main G.W. Railway Line at Round Oak and 


Coal, Heathen and | Gubbin coe Pall of 
ed over S SHO 


‘eet psp. } FREEHOLD SURFACK LANDS . AT WOODSIDE, 
and MINERALS under, 24a. 2r. 


. comprising the usual South Staffs. 

which are unworked save the 

rior to 1835, together with the extensive and 
.. _— ER NE 


horses. Fodder Rooms; WAGON 


tO ith Chaff and 
A Suite of ELABORATELY FITTED OFFICES, suitable and con- 


LING-HOUSE, No. 222, PEDMORE-ROAD. 
dong frontages to the Pensnett Canal and to 
of @ Special agreement for carrying material 
oodside, and 


miwae boundaries are some 12,500 YARDS of PERMANENT WAY, and 2ft. 8sin. GAUGE 


THE 


BLAST-FURNACE PLANT, 


comprising TWO MODERN BLAST-FURNACES, 65ft. high by 16ft« dia. at , a ny = with steam-driven 


Hoist; Four Cowper Stoves, each 


cyl, by 10ft. stroke, with 8ft. 6in. 
22ft. by 66ft. high, with C.I. Tank Roof, 5ft. deep ; 


Steam-raising Plant, consisting of Five Lancashire Boilers, 8ft. 6in. dia. 
rickseatings and fired direct 
the Blast, Gas, and Water Cool 


Boilers up to 43ft. long, all in b 
Feed and Blow-off Pipes and system of Pumps ; 


new ze hee Simpson Centrifugal Pumps, each 55,000 
D.C. Shunt-wound Motors and connections ; 


25 B.H.P. 
Floors. 

at. Furnace is newly lined and ready to blow in, 

to 700 TONS WEEKLY FROM EITHER 

PERIODS. 


THE CAST IRON 


capable of an output of 30,000 tons per annum, 


PIPE AND 


PIPE CASTING PITS FOR C.I. PIPES, 3in. to 48in. 


Socket + 3 | ad Four 2-Motor Cranes, to lift 


2% tons to 20 
THR 


10-ton Some -driven Cranes and Twelve 
SAND FOUNDRIES for C.L. Pipes, ita, ae. — 
4ft. Spin. onan. for loading purposes 


A BATTERY OF. ‘six DUFF’ Gas Feepcams, 
Five 10ft. 6in. and One 8ft. dia. by 10ft. high, with Hydraulic Lif 


connections ce Foundries, Pits. 
CUPOLAS, 
with C.I. inet connections to 


Cylinder erected in Pet: ouse 


8 Se 


DERIVING B ORING 


Eleven HYDRAULIC *PROVING PUMPS, for straight pled. Sin. to 48in. dia.; 
and specials, 3in 


pipes, 3in. to 42in.; and One Pump for straight 


2ift. dia. by Sift. to S7ft. 
Kilns, “capable of dealing with 1500 tons of ore weekly ; a Hornbeam type ( ‘Sndensing 
Blowing Cylinder, housed in massively built 


EE LARGE CASTINGS FO RIBS, SUITABLE FOR CASTINGS 
and Cranes, — a here le 2-ton Hand 


red Gyers’ Calcining 
Blast Engine, 53tin. 
ngine-house, 68ft. by 
separately housed ; the 
by 30ft. long, and Six Egg-ended 
with Gas from the Blagt-furnaces ; the Steam 
ing ns; Two practically 

000 gallons per hour capacity, driven by Two 
the Coke and Ore Bunkers and Gantries and C.I. 


AN OUTPUT OF 
FOR LONG 


high; Four St 


an auxiliary Blowing Plant, 


and re e Stove is practically new ; 
FURNA’ HAS BEEN AVERAGED 


AND THE FURNACES HAVE BEEN RUN FOR MONTHS ON A SELF-FLUXING BURDEN 


GENERAL FOUNDRY PLANTS, 


working on a single shift, comprises ELEVEN VERTICAL 
ted Core and 


dia., in massive buildings, with gas- 
2% to 4 tons, and Nineteen 1-Motor Cranes to litt | from 


TO 10 TONS, with Four 
velling Cranes; GREEN 
is a 5-ton Steam Loco. Travelling Crane, 


ts, Cages, and Platforms, and C.I. flee 


and Stoves 

ACH OF AN AVERAGE CAPACITY OF 44 TONS PER HOUR. 

. Positive Scavenger Gas E 

RE BAR MAKING SHOP, with a 6-tan Hand \ or Crane ; 
FOR PIPES UP T0 


ngine, coupled to a 54in. Blowing 


ps for special 


* ‘Two Pum 
to 6in., with Overhead Traveller ; 


BERRY’ S PUMPS driven by 20 H.P. Shunt-wound Motor, with ‘COMPRESSOR driven by 20 H.P. 8 
CUTTING- ory MACHINE 


wound Motor; Ten Motor-driven 
driven LOAM MILLS and 
with Motor-driven Cranes, for 9ft. pipes 
pipes from 3in. to 48in. dia., with delivery gantries 


THE 
FITTING SHOPS, 


connections suitably be 


consists of THREE 
CRANES ; 
from Mond Gas Plant, and the full 
Drilling, and Boring Machines ; 
C.L Hearths, with Motor-driven Kei eith- Blackman 
single 20 H.P. Motor, wor! 
driven Lathes, &c.; SAND 
STORES and Fitments therein ; $ 
Shunt-wound Motor drive. 


with 150 H.P. Positive Scavenger 


LARGE BRIDGE 
Gas Engine 


rails, with 20 H.P. Compound-wound Single > #.-¥ ; @ 12-ton Scotch Derr 


and 
up to 10in. dia.; 


ENGINEERING 
WITH TWO 
the ranges of Line Shafting driven bY 150 H. Positive Scavenger 


Lcnepmens of massiv 
—. 
Fan; @ 12-ton Goliath © 
between Foundries and Fitting Shops ; 
XING SHED and Motors therein ; 
SAW MILL, with Saw Bench to take 4ft. 3in. dia. saw, and 26 B 


Two Goliath Travelling Cranes to 


, for pipes Sin. to 42in. dia.; Six Motor- 
tor-driven Mortar Mill; DIPPING PLANT, 
DIPPING PLANT and Motor Crane for 12ft: 


to Loading Wharves. 


EQUIPMENT 
8-MOTOR 10-TON OvRREBAD TRAVELLING 
Gas Engine and connections 
ely constructed Lathes, Planing, Slotting, Shaping, 
mers, 3 and 5 cwt.; 
with compound-wound 
PA RN SHOP, with motor- 
and Wood-built 
HP. 


with Two Pilkington Steam 


the various Brick 


BUILDING YARD, 
lift 12 tons, pent on 
ick Crane, with 27 H.P. Series- 


wound Single Motor; Two Foundry Delivery Jib Cranes, with 10 H.P. and 3 H.P. Series-wound Motors, 


THE POWER AND LIGHTING 
CONSISTING or Fe, lg FON MOND GAS PRODUCERS EQUAL TO 


and Feed Gantry, with 40 

No. 3 Blower, Two Superhea' 

2000 cubic feet capacity, Gas 
to Tw 


Scrub and all 
Co., coupled direct to Two 150 K. Ww. 
house, with a Tangye’s 


Motors about the Works, with 8: M 
on 1246ft. run ose 11 tons C.I. 
LIGHTIN( 


iles Aerial 

Poles i Fipe 
G AND POWER 1 PLANT 

Dynamos, and all connections, 


Two Cameron 
Air Heating and Gas Cooling Towers, Washer with 
_s and Momentum Fan, Two Settling 
© 250 H.P. Positive Scavenger Gas Engines, by 
Dynamos, with Switchboard, housed in massively epygiractes am | 
Crane, with 8-ton Brake Crab and set mt Westen 
Differential Blocks, tested to 12 sone hie the Ls poten = Mains omectving = ishting and ph 


ys with all uf Fittings 8 
housed, Yes of Two 
with interchange Switch to the Main 


PLANT, 


H.P. 
Pumps, lin. by Tin. by joln.:  & Thwaites 
Holder of 
Two C.1. Sawdust 
the Premier Gas Engine 


by and 
Se RO carried 
Two 24K. 


pant A 


A CAREFULLY ESTIMATED DEPOSIT OF 
ABOUT 600,000 TONS OF FURNACE SLAG, 


with pichor-deiven Cracker Piant on permanent way 
Slag is at present being hand worked, and consists 


siding, with Tramways and Stallages. This 
of a large percentage of Y Cold Blast Blas. 


113 ACRES OF FREEHOLD IRONSTONE MINES AT ADDERBURY, 


near BANBURY, OXON, which comprises a Very 


LDING 
consisting of RICH and 
Mr, John ial on a yearly Old M 


TURAL 
ba anf ES eed PASTURE and 
ichaelmas tenanc 


Desirable 

KNOWN AS “ ST. MARY'S.” 

Sound ARABLE LAND, in the occupation of 
tenancy at & rental of £224, and 


ACES OF UNGOTTEN LEASEHOLD IRORSTONE MINES 


HOLD, 5-H EY Rly. 


permanent 


Adderbury Station by 
to the various iaces of work. in all about 150 tous of Rails 
—y Weighbridge. 
e, at a Valuation to be made in the 


Plant which ie included tthe Sa ie of the Concern. 
. aD 


being ared 
Birmingham (Tel., Central 3505) ; 
AUCTIONEER, 


or to the 
2, PRIORY 


STREET, 





and Conditions of Sale tS to the same, 
be had on Y application to Messrs. BEALE and CO., Solicitors, 12, Newhall-atreet, 


DUDLEY (Tel. 2288). 








DOWDINGS MACHINE TOOL COMPANY 


Beg to announce that they have removed from their old address, Morning Post Building, 


Strand, to more 


spacious offices at 


BUSH HOUSE, Aldwych, London, W.C. 2. 


Telegrams : “ Guyfrandow, London.” 


Telephone ; City 955. 


Their MAY Machine Tool Registry is now ready, containing over 1500 New and Second-hand 


MACHINE 


A Copy Posted on Request. 


TOOLS, Classified as to make, 


condition and location. 


P9149 





$$ 
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PUBLIC NOTICES 


PUBLIC NOTICES 





(ity of Leicester Water Depart- | 


MENT. 
ASSISTANT ENGINEER. 
jater Committee ared to 
APPLIC ATONS for the “Post of ASSISTANT 
ENGINEER. 

An inclusive salary at the rate of £400 per annum 
will be paid. 

Applications, stating age, experience, qualifications 
and present salary, together with copies of not more 
than three testimonials, should be received by me 
not later than Noon, the 16th June, 1024. 

Canvassing members of the Committee will dis- 
qualify applicants. 

G. T. EDWARDS, M. Inst. C.E., 

Water Engineer and Manager. 

Ww oat 
Bowling =. street, 


Leicester. 5869 


Commissioners for the 
PORT OF CALCUTTA. 


APPLICATIONS are INVITED for oe POST of 
ASSISTANT ELECTRICAL ENGINE . Salary 
| Rs. 700 per mensem, rising by annual —. of 

Rs. 50 per mensem to Rs. 1050 per mensem. The 
candidate must possess good technical qualifications 
and a concise statement of these must be made in the 
application, Experience in the Installation and 
Maintenance of High-tension and Low-tension Switeh- 
gear, Transformers, Motors, Underground Cables and 
Overhead Transmission Lines is essential. 
Applications, with copies of testimonials, should 
be sent to Mr. ANGUS, M. Inst. ap utha 
House, 10, Princes-street, estminster, net later than 
llth June, 1924. _ 6875 


[ihe 





ji Contracting and Masonry 
Harbour Bridge, New So 


| SEC RETAR 





(jity of 


APPOINTME 
APPLICA) 


nee in Erecti hav ve 
ectrieal a “Mechanical Plant, - 


< 

wala i be £250 per ann 
commencing” wala yt Be, um, 
we Ss 4a. at present amounts 

The candidates appointed will be required to dey 
the whole of their t to the service of the Corp, — 
tion, They must ae be Over 45 years of age 
they will be required to contribute to the 8 and 
annuation Scheme, bn which pameese they pone 
the Gorperation Doctor: tor “4 

tmen: in b 
wer an ho being satisfactory. 2 " niet te te 
Pp! istant Klectr 

neer ” of “* Ausistant Mechanical I Binaincer eae 
age, qualifications —~ experience, and accompanies 
by not more than t recent testimonials, to be se, 
to the —s a= t not later Saturday, the 
Qist June, 1024. ” 

Canvassing will be deemed a Giegualifcation, 

JAS, JACKS( 

Bubtrinic endent., 


than 


Salvage Department, 
161, Compsations ~~, af Pmincten. 
30th May, 1 5867 


——— 





SITUATIONS OPEN 


ANTED, Hy 8A se oy I 
V connections, to hg Yirtcas el Wenn 
Shipyards, Collieries, Wor &eo. Py ‘another MAN: 
ll Drying Machinery, . for Textile and otber 
Trades. Both a have some technical knowledgs 
and fiuent Ger ease tial pals commission 
basis.— Write, Bor A4sB4 utchins an: and Barris, Ltd., 
sete & Agents, 62/63, House 
stree' A 








NGINEER-IN-CHARGE REQUIRED 
4 Distillery in Lendon ; 
July next. at oe 
references, and 
Dorland Agency, wied., 1 
POL@ a 





]NGINEER, Specialising Boilers. Furnace, 
Heating Plants, &c., REQUIRED for British 
Company, to Superintend Working New Patent, 
Excellent prospects for competent man familiar with 
French language.—References, salary required, and 
all partiewlars te A. A. BLAES, 1, Phoonix-yard, 
Oxtord Cireus, W. 1 POMS 4 





UNDRY 
Management 
Semi-steel, 


rye 9 with 
t experience Take Charge of the 
ota Foundry dealing with Cast Iron. 
— Metals. Only 
jentiste with 1 experience and ripe judgment 
need apply.—Write, giving full particulars of experi; 
ence, age and salary required, 5019, The Engineer 
Office. 5019 4 


UNDRY SUPERINTENDENT Bpournso, with 
knowledge of Metallurgy and up-to -da 
enee in Osst Iron, 
AMers. Oaly practical men’ 
ply. — write, stating me oe salary required and 
ulars of experience, 5920, The Engineer (fice 
5020 4 


GENERAL MANAGER 


REQUIRED FOR 


MACHINE TOOLS. 


Only tate with many years’ special ex pe 








— + 


WORKS AND SALES PRACTICE, 
and having managed for @ long time the 
Sales Department need apply. 
Write in first instance, 
record of experience, to 

SOAG MACHINE TOOLS, 

45, Horseferry-roa4, 
Westminster, London. 


giving full 


Ltd., 


Poi67 a ' 
a of General 
on Sydney 
South gs Sepa, Must 
Rock 


Earth and 
ork, an ticularly in the 
ae Blocks 


Contract will 
be 





ANAGER WANTED to Take 


be thoroughly 
Excavation, Concrete 
Laying of Dressed 
extend over several y 

Written application. “with testimonials, 

forwarded to 
BORMAN, LONG and CO.. Ltd., 
Cent ns nen 

itminster, 5 Pe 8.W. 1, 
stating age, experience, Solerbaces and salary expected. 
5908 a 


Q’4 ALIFIED ENGINEER REPRESENTATIVES 
WANTED for at -class Boiler Fiuid.— Address, 
P9158, The Engineer Office. P9153 a 


to 








PSs DAVID BROWN and SONS, Limited, 
IRE the SERVICES of an ~*-y MAN 
for Advertising, Catalogues, &¢. Must trained 
Engineer, have literary experience, and Tove beid 
similar position. 
Apply, stating salary and full qputem, ew 
WORKS, Lockwood, Huddersfield. 4 


= ENGINEER REQUIRED for Power Station 

6,000 K.W.), in @ healthy part of the East 

Applicants should state age, whether married or 
single, and all experience from commencement 

apprenticeship.—Address, P9158, The Bngineer (ffice. 
P9158 a 








HE RESEARCH ASSOCIATION OF BRITISH 
MOTOR AND ALLIED MANUFACTURERS. 
15, Bolton-read, W. 

RESEARCH ASSISTANT REQUIRED, chiefly for 
work on Strength of Materials. Salary according 
qualifications and previous experience.—Apply by 
letter pair. marked Application. ' to the 

6005 4 





| WaNrep. DRAUGHTSMAN for London District, 


ith a knowledge of Tool Work on Small 
Parts. State experience, age, ond selacy required.— 
Address, 5878, The Engineer Off 5878 A 


\ TANTED, Experienced LEADING LOCOMOTIVE 
DRAUGHTSMAN for works in Lancashire.— 
Address in confidence, stating age, experience, and 

salary required, 5859, The Engineer Office. 5859 A 

Ww ANTED, FIRST-CLASS paavonrex al for 

AMM, ---] with in Design of 
steting ful 


ines and Pumping Machinery.—Address. 
particulars, age, experience and golary 
required, 5916, The Engineer Office 
RAUGHTSMAN, Ex 


Mech: 
QUIRED for large engineering Works in South- 
Eastern District; must be first-class designer for 
Industrial Machines; only real designers with first- 


d qualifications need apply. State 
class experience and q Oe 5868 4 


salary.—Address, 5868, The Engineer O 
GHTSMEN FOR AEROPLANE WORK.— 
1 BAVell- —s REQUIRES SEVERAL. 


veteut 
Experienced men only; good salary for competcn 
men.—Address, 5913, The Engineer Office. 5913 4 


For continuation of Small Adver- 
tisements see page 3. 
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A Seven-Day Journal 


Raising a Clyde Wreck. 


DuRING the last few days considerable progress 
has been made in the salving of the wrecked steamer 
Baron Vernon, which has been a conspicuous 


object in the Clyde channel for nearly a year. The 
vessel was sunk just below Dumbarton in the main 
fairway, and considerable care and ingenuity has 
been exercised in removing the hull to shallow water. 
At the end of last week the vessel was raised from a 
depth of 51ft. 9in. to a depth of 28ft. at low water, 
representing a total lift of 23ft. 9in. The wreck now 
lies at an angle of about 45 deg. to the river bank, 
having swung four points from her original position. 
sefore she can be brought alongside the embankment 
and into a depth of 16ft. at low water, the hull will 
have to be swung through an additional four points. 
The salvage operations have been considerably delayed 
by the nature of the vessel’s cargo of esparto grass, 
for the material has led to serious choking of the 
pumps. Considering the difficulties, however, good 
progress has been made, and there is every possibility 
of the wreck being salved and removed within the 
next few weeks. 


The Mauretania. 


To-mMorRow (Saturday) the Cunard liner Maure 
tania leaves Southampton on her 305th voyage across 
the Atlantic. In our issue of April 18th, an account 
was given of the extensive overhaul of her machinery, 
including the re-blading of important sections of her 
turbines. This work was carried out at Southampton 
and Cherbourg by John I. Thornycroft and Co., 
Limited, of Southampton, the necessary turbine 
blading material boing supplied by the builders of 
the turbines, the Wallsend Slipway and Engineering 
Company, Limited. It is very satisfactory to note 
that on the voyage from Cherbourg to Southampton 
a record speed of 31 knots was obtained, showing the 
beneficial results of the re-blading operations. The 
Mauretania during her service as a passenger liner 
has steamed almost exactly 1,000,000 miles, and has 
carried some 400,000 passengers. This performance 
is in addition to her troop-carrying services during 
the war period. Another remarkable record held 
by the Mauretania, and unapproached by any other 
vessel, is that of crossing the Atlantic on twenty- 
seven consecutive runs at an average speed of 25} 
knots. Now that her machinery has been placed in 
first-class condition, it is quite possible that in the 
coming voyage even the excellent records of the past 
may be beaten. 


The Electricity Commission. 


In the early part of this year the Electricity Com- 
missioners held an inquiry at Burnley for the purpose 
of considering an application by the Lancashire 
Electric Power Company for consent to establish a 
new generating station on a site at Padiham, near 
Burnley, and also an application made by the Cor- 
poration of Burnley for permission to build a station 
at Simonstone. A report just issued by the Elec- 
tricity Commissioners states that, subject to certain 
conditions, it has been decided to allow the Lanca- 
shire Electric Power Company to construct a station 
at Padiham. The Burnley Corporation’s proposal, 
however, has been rejected. Each applicant expressed 
willingness to give a bulk supply to the other. The 
Commissioners are of opinion, however, that the power 
company would be able to provide a cheaper supply 
from its proposed new station than it would if it 
obtained current from a station erected by the 
Burnley Corporation. Moreover, it is considered that 
by taking a supply from the power company the 
Corporation would be able to sell current more cheaply 
than would be possible if the Corporation erected a 
new station at Simonstone. 


A Strenuous Programme. 


Our own Institutions are apt to set themselves 
too much to do during their annual conferences 
and visits, but we doubt if any one of them has 
ever had a more strenuous period than that which 
the Société des Ingénieurs Civils de France is pro- 
posing to experience in a few weeks time. The 
programme of an excursion into the North-East 
of France, which that body is intending to make 
during the six days, June 30th to July 5th inclusive, 
has just reached us, and it fills us with wonder at 
the enormous amount of work and travel which 
is to be crowded into that short period. The party 
is to leave Paris on the Monday at 7 o’clock in the 
morning. The journey is to be broken several times 
for visits to works at Thourotte, Noyon, Douai, 
and La Délivrance, and Lille, the headquarters of 
the trip, will not be reached till a quarter to seven 
in the evening. The next four days are to be spent 
in whole-day trips of greater or less length, the start- 
ing hour being in each case 7.30 a.m. and the hour of 
return to Lille either just before or just after seven— 
in one case being as late as 7.25. Only on one 
day is it to be as early as 6 o’clock, and on that 





the places visited will be Lens, Bully -Grenay, Béthune, 
Tourcoing, Valenciennes, and Blanc-Misseron, and 
at each place one or more mines or works are ‘to 
be inspected. The last day of the tour begins at 
7.20 a.m., and the party, having in the meanwhile 
spent over 5} hours at Dunkirk, finally arrives 
back in Paris at 7.30 in the evening, after six heavy 
days of an average of 114 hours each ! 


A New Dutch Cruiser. 


THe new Dutch cruiser Jeva, which was built 
and engined by the Schelde Royal Shipbuilding 
Company, of Flushing, will carry out her speed 
trials on the Skelmorlie measured mile on the Clyde, 
there being no suitable trial grounds available in 
Dutch waters. This new ship has two funnels 
and two masts, end is the largest cruiser in the 
Dutch Navy. She has a normal displacement of 7050 
tons, with a length of about 510ft., a breadth of 
52ft. 6in. and a maximum draught of 18ft. The 
propelling machinery comprises three sets of steam 
turbines. Those in each wing have an output of 
24,500 horse-power, and with the centre set of 16,000 
horse-power, give a tote! designed horse-power of 
65,000, corresponding to a speed of 30 knots. At 
@ cruising speed of 12 knots the turbines operate, 
we learn, on @ very moderate consumption of fuel. 
Steam is raised in eight water-tube boilers, designed 
to burn oil fuel. The oil bunker capacity is about 
1000 tons, giving a radius of action of 4800 miles 
at 12 knots and 3600 miles at 15 knots. The arma- 
ment includes ten 5.9in. guns, four anti-aircraft 
guns and four machine guns. Six 47in. seerchlights 
are fitted on board, 
on each of the masts and two at the sides of the after 
funnel. Before leaving Holland the Java was dry- 
docked at Wilton’s yard, Rotterdam, and afterwards 
proceeded to the North Sea to carry out her gunnery 
tria's. 


Airships. 


has been received 


News from Friedrichshafen 
to the effect that the new American Zeppelin airship 


ZR 3—or LZ 126, to give her her German desig- 
nation—should be ready for her Transatlantic 
voyage some time next month. We described 


and illustrated this vessel in our issue of December 
7th, 1923, at which time the construction work 
upon her was very nearly completed. She is equipped 
with five 400 horse-power Maybach airship motors 
of an entirely new design, and it would appear that 
difficulties experienced with this power equipment 
have been responsible for delaying her trials. These 
trials were to have taken place early in March. 
The engine troubles, it is learnt, have now been 
corrected, so that any day we may expect to hea 


| that the vessel has been subjected to her preliminary 


flight tests. The vessel has a gas capacity of just 
under 2} million cubic feet, a figure which may be 
compared with the 5 million cubic feet capacity of the 
two British airships which the Government pro- 
poses should b> built, one by the Air Ministry and 
the other by the Airship Guarantee Company. In 
connection with that scheme it may be recorded that 
a supply estimate for £350,000 was issued last Friday. 
Of this sum £150,000 is stated to be for airship con- 
struction and £200,000 for airship development. 
The estimate makes provision for the initial stages 





| 
| 





|exceed 90 tons in total fixed weight. 





evening is the formal dinner of the Society. Among 








of the Government’s three-year airship programme. 
The total expenditure during the three years is 
estimated not to exceed £1,350,000 gross, or £1,200,000 
net. The sum of £150,000 mentioned is, we gather 
from a note presented to Parliament by the Secretary 
for Air on Tuesday, to be expended in paying a first 
instalment of £100,000 to the Airship Guarantee 
Company as soon as it signs the contract to construct 
its airship, and in contributing £50,000 to the same 
compeny by way of assisting it to provide the neces- 
sary capital to execute the work. Two further 
instalments of £100,000 each will be paid to the com- 
pany at later dates, subject to the airship proving 
satisfactory. The airship is to have a speed of not 
less than 70 miles an hour at 5000ft., and is not to 
The company 
will be given the opportunity of purchasing the air- 
ship for commercial operation for the sum of £150,000, 


Distant Signals Fixed in the ‘“‘On” Position. 


As became the contribution from one brought up 
as a locomotive engineer, the lecture by Mr. H. F. 
Hilton, given last week to the graduates and students 
of the Institute of Transport, had an admirable | 
breadth of vision. The subject was “Some Phases | 
of Railway Operation,” and the lecturer showed that | 
during the eight years or so that have elapsed since, | 
with Mr. F. V. Russell, he left the Great Eastern 
running department for the operating side he has 
learnt a great deal from what used to be called the 
“traffic” point of view. On one matter we do not 
agree with what he said. He advocated that “the 
distant signals on many branches might be fixed at 
‘danger ’ as location signals, even at crossing places 
and junctions.”’ The Great Western was quoted as 
following this practice very extensively. That, we 
admit, is so, but it is one of the few points on which 
we do not approve of Great Western signalling 
methods. The purpose of a distant signal is to tell 
a driver the condition of the stop signals he is approach- 








two being carried on a platform | 


“ 


ing; if they be at “ clear” so should be the distant. 
The latter ought not to be employed solely as a land- 
mark or as a warning to reduce speed. To fasten a 
distant signal in the “‘on” position is to educate 
drivers to ignore its warnings, inasmuch as they pass 
the signal day after day in the “‘ warning ’’ position 
and always find the stop signal at ‘‘ clear.’ This was 
the case at Birkenhead Park, but one day in Decem- 
ber, 1922, a Wirral driver came along and found the 
| stop signal, at long last, at “danger.” He was 
unprepared for this event and his train came into 
|collision with another, causing the death of a 
| passenger. Warnings of the approach to crossing 
places or points calling for reduced speed should be 
| given by other means than keeping the distant “‘ on.” 








Marine Engineers’ Certificates. 


Tue Board of Trade has been giving consideration 
to certain difficulties experienced by junior engineers 
on large merchant vessels in the matter of obtaining 
sufficient service to qualify under the Board’s regu- 
lations for the examinations for certificates of com 
petency. It has accordingiy decided to medify the 
regulations in one or two important respects. On 
| vessels propelled by two or more sets of engines 
| Service as second in seniority in the engine-room will 
now be accepted as qualifying for a first class certifi- 
cate. Service in the engine-room as essistant engi 
| neer below the rank of second in seniority will also 
| be accepted, but only at half the actual time value. 
| Candidates who qualify in either of these ways will, 
| it is intimated, be subjected to a somewhat more 
| searching examination than those qualifying by ser- 
| vice as senior engineer in full charge of a watch. In 
future applicants for examination will have to present 
testimonials signed by the chief engineers of the 
| vessels on which they have served their qualifying 
| periods. Testimonials issued by superintendent 
| engineers of steamship companies, hitherto allowed 
as an alternative to testimonials from chief engineers, 

will not as a rule be accepted. The chief engineers’ 
| testimonials should state the candidates’ actual 
| rank on watch, the number of engineers simultaneously 


| on watch on the main propelling machinery, and the 


| nature of the duties performed by the candidate. 





Transatlantic Wireless Telephony. 

Ir is well known that wireless telephony experi- 
| ments between this country and America have been 
|} undertaken with a view to ascertaining whether a 
commercial system of communication of this kind is 
practicable. Wireless telephony transmissions have 
| taken place weekly from the Long Island station and 
| have been received and measured for signal strength 
| in this country by the Post Office and the Western 
| Electric Company. Encouraged by the results of 
| these experiments, the Post Office has decided to 
|install an experimental 200-kilowatt valve trans- 
mitting plant at the new wireless station at Rugby 
so as to enable speech to be transmitted from this 
country to America. With the aid of this plant it 
| Should be possible during favourable atmospheric 
| conditions, and particularly during the winter months, 
to connect telephone subscribers in London with 
| subscribers in New York, but it is very doubtful, we 
| think, whether the plant will prove reliable in the 
|summer. When Dr. Nichols visited this country in 
| 1923 in connection with the Western Electric Com- 
| pany’s tests he estimated that the power required 
for satisfactory communication during all times of 
| the year might possibly be as high as 1000 kilowatts. 
| 


British Industries Fair. 


Arrer being open for a fortnight the British 
Industries Fair at Castle Bromwich, Birmingham, 
was closed on the 23rd, and it appears to have been 
more satisfactory, from the point of view of the 
| exhibitors, than it seemed likely to be at the start. 
| There was not a great number of visitors during 
the first week of the Fair, but the records show that 
there was a better attendance during the second 
week, while there was a large proportion of visitors 
from overseas. Some comment has been made 
on the lack of technical representatives on the ex- 
hibitors’ stands, and it is to be hoped that when the 
Fair is held next year, this matter will receive atten- 
tion. In fairness to the engineering section, it 
should be pointed out, however, that there was less 
reason for this complaint than in the hardware 
section. It is not certain whether the Fair next year 
will be held in May or whether a return will be made 
to the earlier date of previous years. 











The Engineering Trade Conference. 


THE adjourned conference held on Thursday 
of last week between the Engineering Employers’ 
Federation and the representatives of the fifty odd 
unions concerned in the engineering industry, does 
not appear to have resulted in much progress having 
been made. It would appear that before the unions 
will consider the broad position of the industry 
and how it might be stabilised and otherwise im- 
proved, they demand that their claims for an all- 
round advance in wages of from 10s. to 20s. a week 
shall receive attention. The employers, we gather, 
have agreed to meet the unions in conference on 
June 5th to discuss the wages question. 
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The British Empire Exhibition. 


ENGINEERING EXHIBITS, No. 


WIRELESS APPARATUS. 
Rapio COMMUNICATION COMPANY, LIMITED. 


Amon the exhibits of the Radio Communication Com- 
pany is a directional wireless equipment for the naviga- 
tion ofships. There are two common methods of using 
wireless apparatus for this purpose, one being to pro- 
vide directional -finding stations in fixed positions on the 
shore and the other to install directional-receiving 
apparatus on ships, together with the usual wireless 
equipment. The latter method is the one which is 
advocated by the Radio Communication Company, 
because it offers to the captain of the ship the advan- 
tages of Both methods. The ship is able to obtain a 
position without transmitting or interfering with 











FIG. 128--DIRECTION FINDER-—RADIO COMMUNICATION CO. 


other wireless traffic and without delay. Various 
other advantages of this system are also emphasised 
by the Radio Communication Company, but we must 
pass on to the type of direction finder which the 
company is exhibiting. The principle on which it 
works was developed by Dr. Robinson, primarily for 
use in connection with aircraft, but in view of the 
very satisfactory results which were secured, it was 
subsequently used for navigation purposes. 

The illustration Fig. 128 shows the general design 
of the complete equipment. The receiving framework, 
which is approximately 2ft. 6in. square, is provided 
with two windings of fine wire, which are fixed at 
right angles to each other, and is capable of being | 
rotated on a vertical axis. As will be seen, the 
framework is mounted on a vertical telescopic tube, 
which turns in ball bearings, the connections from the 
coil windings being led down the interior of the tube 
to the receiving cabinet, which contains the bearing 
indicator dial, control wheel and wireless instruments. 
Usually, the receiving cabinet, which is made of 
polished teak, is installed in the ship’s chart room, 
but it may be placed in any other convenient position ; 
whilst the revolving coils are mounted on the chart 
room roof, and they are protected by a water-tight 
box. It is well known that if a loop aerial such as | 
that composed of one of the coils mentioned is placed | 


* No. V. appeared May 23rd. 


so that its plane points in the direction of a wireless 
station, the maximum amount of energy is picked up 
and a powerful note is consequently heard in the 
telephones, whilst if, on the other hand, the loop is 
at right angles to the direction of the transmitting 
station no energy is received. A single winding is 
therefore able to indicate the direction of a wireless 
station by observing the point in the orientation of the 
coil at which the signal disappears. 

This method of observing the ‘‘ nul** point has been 
used to a considerable extent, but in the opinion of 
the makers of the apparatus under consideration, it 
has serious disadvanteges. If the signals are weak 
the “nul” point will extend over a considerable 
number of degrees, and the bearing can only be esti- 
mated by taking the mean between the readings 
corresponding to just audible signals on either side of 
the true position, and since the signal is only just 
audible, it is a badly defined quantity, and consider- 
able errors are liable to arise. Moreover, during the 
time when the coil is in the “nul”’ position, it is 
impossible for the observer to follow the meaning of 


| the Morse signals from the distant stations, or even to 


read the call sign. If there are disturbances from 
other stations or if there are atmospherics, there is 
also considerable difficulty in judging the coil position, 
and in order to overcome these difficulties, two coils 
in the Robinson system are rigidly fixed at right angles. 
The size of one coil is such that when it is in the 
position of maximum influence it will produce a 
signal of readable strength. The coil 


Is 


second 














FIG. 129-1} - KILOWATT RADIO TELEGRAPH SET 
connected in series with the first coil, and the resulting 
signal depends upon the sum or difference of the volt- 
ages induced in the coils, depending upon the way in 
which the connections are made. 

The connections from the second coil are arranged 
so that they can be reversed quickly by means of a 
switch, and in general the signals are louder when the 
switch is in one or the other of its two positions ; but 


| if the coils are turned so that the voltage in the 


second coil is zero, no change of signal strength will 


| be produced on moving the switch from one position 


to the other. The latter condition prevails at the 
moment of taking bearings, and the following advan- 


| tages result :—(1) The signal is always readable and 
the identification of the station on which a bearing is 


being taken is facilitated. (2) The bearing is arrived at 
by adjusting the orientation of the coils uhtil signals 
are of equal strength in both positions of the switch, 


| and it is easier to compare two signals than it is to 


Ny 


estimate the coil position which gives a minimum 
signal or to observe two positions corresponding to 
just audible signals. (3) The difference of signal 
strength when the coils are moved, say, 2 deg., is 
twice as great as it is in the case of the “ nul ’’ method. 
(4) As the bearing is taken on an audible signal, 
interference from other stations and from atmo 
spherics is considerably reduced. (5) The apparatus 
is very compact, and the various errors which are 
inseparable from all bearing-taking apparatus can be 
plotted and allowed for. The whole operation of tak- 
ing a bearing can be carried out in less than a minute, 
and the direction can be determined within 1 deg. 
The dial indicator which is fitted to the receiving 
cabinet is calibrated in degrees from 0 to 360, and 
gives the bearing of the distant wireless station in 
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FIG. 130 -MOTOR ALTERNATOR & SYNCHRONOUS DISCHARGER 


relation to the fore and aft line of the ship. If, there. 
fore, at the moment of determining the wireless bear - 
ing a reading be taken from the standard compass, 
the true bearing of the wireless station can be very 
easily calculated. In the case of ships fitted with 
gyro compasses, the procedure is simplified if a 
repeater dial is fitted adjacent to the direction-finding 
control cabinet. 

The “Polar” 1}-kilowatt radio telegraph 
shown in Fig. 129 is another of the Radio Communica 
tion Company’s exhibits. It has been designed in 
accordance with the most modern practice. As 
shown in the illustration, the complete unit takes the 
form of a pillar. All the recording instruments, 
wave length, and power controls, &c., are placed on 
the front of the panel, whilst the various parts asso- 
ciated with the high and low-frequency circuits, 
including those of the emergency gear, are behind 
the panel. Below the panel there is an enclosed 
compartment, with removable panels which accom- 
modates the motor alternator and the synchronous 
discharger shown in Fig. 130. 

In order that the power used for operating the set 
under different conditions may be reduced to the 
minimum value for effective communication, arrange- 
ments have been made to enable the operator to work 
with quarter, half, and full power, the power being 
regulated by means of a control handle. The motor is 
started by pressing a button on the operator’s table, 
and the spark frequency can be changed by means of 
a regulator which enables the frequencies to be varied 
over a wide range. The keying system employed 
enables the receiving station to “‘ break in’”’ during 
a transmission, with the result that the handling of 
traffic facilitated. An exceptionally powerful 
emergency transmitter, which has a high-speed rotary 
interrupter is fitted. The main and emergency 
transmitters are both operated by the same Morse 
key and instantaneous change-over to emergency 
working is brought about by the movement of a 
switch operated by a knob which projects from the 
panel on the right-hand side of the automatic starter. 

Power for the emergency apparatus is supplied 

| by @ nine-cell 120-ampére-hour battery, which is quite 
independent of the main supply. Signals radiated 
by both transmitters are sharply tuned. They have 
high and distinctive spark frequencies, the frequency 
| of the main transmitter being of the order of 1000 per 
| second, which considerably facilitates reception when 


} . . . 
| atmospherics are experienced and at times of other 
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interferences. Four standard wave lengths are 
arranged for, viz., 300 m., 450 m., 600 m. (the normal! 
frequency), and 800 m., the changes in wave length 
being quickly made by means of a single control. 
The dimensions of the transmitter unit are :—-Height, 
5ft. 10in.; width, 2ft.; and depth overall, 2ft. 10in. 
The motor alternator consists of a continuous- 
current motor coupled to an alternating-current 
generator. The complete machine is constructed as 
a single unit with two bearings and with the syn- 
chronous discharger mounted on an extension of 
the shaft. Operating on a 100-volt or 110-volt 
direct-current supply the machine will develop 
1} kilowatts at 200 volts and at a periodicity of 500 
eycles. The motor is designed for a speed regulation 
of 5 per cent. from no load to full load and will main- 
tain an overload of 25 per cent. for thirty minutes, 
or 50 per cent. momentarily. The temperature rise 
does not exceed 75 deg. Fah. above the surrounding 
air after a six hours’ run at full load. 

The valve receiver is designed to receive on wave 
lengths of 250 m. to 9000 m. and is of the two-circuit 
variable coupling type. A direct reading wave length 
indicator, calibrated for the entire wave length 
range, enables the secondary circuit to be instantly 
tuned to any desired wave, and the wave length of 
the incoming signal can be seen at a glance. It also 
serves all the purposes of a wave meter for tuning 
transmitting circuits, &c. A nine-point switch con- 
trols the aerial tuning inductance, which is in two 
entirely separate sections, the aerial tuning condenser 
also being arranged so that it can be used in series 
or parallel with the inductance. The secondary tuning 
inductance is also made in two sections, the control 
switch in this case having six points. The degree of 
coupling is adjustable from zero to tight. A sensitive 
valve detector is fitted, which cannot, it is said, be 
upset by atmospheric disturbances, induction from 
the transmitter or vibration. 

An emergency crystal detector with a change-over 
switch are also provided. Two 6-volt 60 ampére-hour 
batteries provide the filament current, whilst the 
high-tension supply is obtained from a small secondary 
battery composed of thirty cells. For long wave 
continuous wave reception additional apparatus is 
supplied. 





ELECTRICAL ENGINEERING EXHIBITS. 
C. A. Parsons anp Co., Liurrep. 


The principal exhibit on C. A. Parsons’ stand is a 
12,000-kilowatt tandem turbo-generator set, as shown 
in the drawing, Fig. 131. The set, which is one of 
five sets with surface condensers, which this firm is 
building for the Union of South Africa Electricity 
Commission, runs at a speed of 3000 revolutions per 
minute, and it is to be erected in the new power station 
at Colenso, Natal. Each of these five sets is designed 
to deal with an overload of 20,000 kilowatts, the design 
being similar to that of the 15,000-kilowatt, 3000- 
revolution per minute sets which the makers have 
recently supplied to the Victorian Electricity Com- 
mission, Australia, for the electrification of the Mel- 
bourne suburban railways. The blading of the high 
and low-pressure cylinders is composed of steel, that 
in the high-pressure cylinder being of the end- 
tightened type. 

As most engineers are now aware, with this type 
of blading, which was introduced as far back as 1912, 
the necessary running clearances are in an axial direc- 
tion, instead of in a radial direction, as in the case of 
the ordinary form of blading. With this improved 
blading, the clearances can be made very small, and 
they can be adjusted and regulated by means of the 
thrust bearing which determines the axial position of 
the shaft in the cylinder. The minimum radial clear- 
ance is in. The low-pressure cylinder is designed on 
the double-fiow principle, and the reaction blading is 
of the “ thin-tipped " type. Interlocking serrations, 
machined on the blade units and corresponding 
serrations on the sides of the blading grooves, serve 
to fix the blade roots. 

In the design of the generator and exciter the most 
modern practice in high-speed design has been 
adhered to. The stator is built in one piece, and is 
completely wound before it is dispatched, whilst the 
rotor is composed of a single forging with distributed 
windings embedded in radial slots milled out of the 
solid, experience having shown that this form of 
construction is eminently suitable for high speeds. 

In showcases on the stand examples of the com- 
pany’s latest form of turbine b!ading ; and also exam- 
ples of machine work are shown, whilst another case 
containssamples of various materials, including insulat - 
ing materials which are used in the manufacture of 
electric generators. Another notable exhibit is a 
model of a 50,000-kilowatt turbo-alternator with 
condensing plant, which is now nearing completion 
at the Heaton Works, and which will be erected in 
the new 500,000-kilowatt station at Crawford- 
avenue, Chicago, U.S.A. Some idea of the size of 
this station can be gained from the fact that the 
overhead crane will span 122ft. and the height from 
the basement to the apex of the roof is 113ft. The 
model of the 50,000-kilowatt turbine is 9ft. 5in. 
high and 11ft. 3in. long, and it is specially illuminated 
in order that all the details of the design may be 
clearly seen. With the exception of the boiler and 
condensing plant auxiliaries, which are being con- 
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structed by G. and J. Weir, Limited, the model was | spreading one, with dimensions at a range of 1 mile 


made by the patternmakers at the Heaton Works. 


FIG. 132—-MODEL OF GEARED TURBINE DRIVING A COTTON 


Originally, the model was made as a preliminary to 
the building of the actual plant, in order to ensure 
that no details of design had been overlooked, but it 
created so much interest that it was decided to 
exhibit it at Wembley. 

There is also an exhibit—see Fig. 132—which should 
prove of considerable interest to millowners. It is a 
model of a geared turbine power installation in a 
Lancashire cotton mill, where the actual plant from 
which the model was made has been in operation 
for over ten years, and has proved very economical 
and reliable. High and low-pressure turbines are 
arranged on either side of a central low-speed gear, 
which drives a main rope pulley at a speed of 250 
revolutions per minute, the normal duty of the plant 
being 2300 horse-power. The ropes and shafting 
transmitting power to the different floors are in- 
cluded in the model, which can be set in motion by 
means of an electric motor. This form of mill drive 
by means of geared steam turbines with or without 
ropes is acquiring popularity in textile mills, paper 
mills, jute mills, &c., where fuel economy, smooth 
turning momént, powerful starting torque and low 
maintenance charges are matters of importance. 
Many of these plants, we are told, have been built 
at the Heaton Works for abroad, and principally for 
driving mills in India. 

An exhibit of considerable historical interest is a 
small 4-kilowatt direct-current turbo-generator set, 
which is to be seen running under steam at a speed of 
9000 revolutions per minute. It was built some thirty 
years ago, and is similar to the first Parsons machine, 
which was constructed in 1884, and which is now to be 
seen in the Museum of Science and Technology at South 
Kensington. The turbine is designed on the double- 
flow principle, and the speed is regulated by means of 
a combined mechanically and electrically operated 
governing mechanism. For demonstrating the work- 
ing of this little machine, several recording instru- 
ments have been lent by well-known makers. There 
is a reducing valve controlling the steam pressure in 
the supply pipe connected to the plant, a steam-flow 
meter for measuring the steam consumption, a 
distance thermometer for recording the temperatures 
at five different parts of the plant, a voltmeter and 
ammeter, steam-pressure gauges and a vibration 
tachometer. The turbine exhausts at atmospheric 
pressure, but for the sake of convenience the steam is 
condensed in a small surface condenser. The dynamo 
supplies current at a pressure of 65 volts. 

Searchlight reflectors and silvered glass mirrors, 
which have been made by the Parsons Company ever 
since the Heaton Works were established in 1889, are 
exhibited, the diameters of the parabolic reflectors 
ranging from 5}in. to 5ft. A split parabola ellipse 
reflector mounted so that two beams can be obtained 
at any desired angle is on view, this type of reflector 
being very suitable for navigation on canals and 
rivers. Lastly, there is a patented reflector designed 
to enable the shape of the beam to be varied. The 
beam may be changed from a parallel beam to a 


of 1000ft. wide by 200ft. high, and with a proportional 


MILL —PARSONS 


increase or decrease in area at greater or lesser ranges. 


Brush ELeEctTrRicaAL ENGINEERING COMPANY. 


Some transformers on the Brush Electrical Engi- 
neering Company’s stand are fitted with an ingenious 








FIG. 1344000 KILOVOLT-AMPERE, 11,000 TO~3300 VOLTS, TRANSFORMER 
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device for changing the tappings on the secondary 
side by means of a tommy bar, which is placed in holes 
in a vertical spindle on top of the case. The arrange. 
ment is shown in Fig. 133, where A is the vertical] 
spindle, and 1, 2, 3, 4, &c., the contacts which are 
connected to the transformer tappings. By means of 
a nut and thread, the spindle A operates the rods B 
and the rotation of the spindle raises or lowers the 
moving contacts. An indicator fixed on the spindle 
registers, on an indicator plate fitted on top of the 


‘ transformer tank, the voltage of the tapping to which 


the switch contacts are connected, and the movement 
of the spindle changes the pressure of all the phases 
simultaneously. The moving contacts and those to 
which the tappings are connected, are designed so 
that no portion of the winding is short-circuited when 
changing from one tapping to another. Before 
operating the switch, the low-tension side is dis- 
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FIG. 138—TAPPING-CHANGING DEVICE—BRUSH COMPANY 


connected from the load, and as the moving contacts 
only touch one tapping contact of each phase at a 
time, there is no risk of short circuiting the sections 
of the secondary winding. When the tapping switch 
is fitted to waterproof transformers, the operating 
spindle is provided with a weather-proof cap to 
prevent moisture creeping down the spindle into the 
transformer tank. The tommy bar used for turning 
the spindle also acts as a pin, and forms part of a foo! 
proof locking arrangement. The tapping switch 
cannot be locked when the switch is in an intermediate 
position between the contacts. Besides a 3)(i)- 
kilovolt-ampére transformer fitted with this patented 
switch, there is a 125-kilovolt-ampére, 50-period, 
10,000/400-volt transformer, and a 10-kilovolt- 
ampére transformer. A 4000-kilovolt-ampére Brush 
transformer, of the water-cooled type, for transform- 
ing from 11,000 to 3300 volts, is shown in Fig. 134. 
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A self-starting salient pole synchronous motor, as 
illustrated in Fig. 135, is exhibited. The machine is 
rated at 100 horse-power, and is designed to run on a 
440-volt, three-phase, 50-period circuit. This type of 
machine can, of course, be used for power factor 
correction, and it can be started against load. The 
rotor has a squirrel cage winding in the form of damper 
bars, which are connected to short-circuiting rings. 
The machine therefore starts in the same way as an 


ordinary squirrel cage motor with an auto-transformer | 


starter. But when synchronous speed is approached, 
direct current is supplied to the rotor. 
For winding heavy-current low-pressure turbo- 


insulation is reduced to a minimum and the clearance 
required in the slots is practically negligible. This 
ensures a much better mechanical job than usual. 
(3) The end connections consist of single copper 
strips of heavy section. They can be held quite 
trigidly in the clamps, and there is no possibility of 
, troubles arising as the result of short circuits. (4) 
| Each slot conductor and end connector can easily be 
| disconnected and replaced ; and (5) There is a free 
passage for air through the conductor, and low copper 
temperatures can be obtained without the possibility 
of hot spots. Moreover, the actual internal copper 
temperatures can be definitely measured as thermo- 
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FIG. 135-100 HP. SELF-STARTING, SALIENT-POLE SYNCHRONOUS MOTOR--BRUSH CO. 


yenerators, the company has introduced a special form 
of conductor, as shown in Fig. 136. A specimen of 
this type of stator conductor is on view. These con 
ductors have been used on a low-pressure turbo- 
generator, which has been running for some time in a 
large textile mill in Scotland. The set consists of a 
Brush-Ljungstrém three-phase, 50-cycle turbo-gene- 
rator, with an output of 7150-kilovolt-ampéresTat a 
pressure of 825 volts, and a power factor of .7, the 
overload capacity being 25 per cent. for two hours. 
The current per phase is 8000 ampéres. There are, 
of course, two alternators, and the current per phase of 
each machine is 4000 ampéres. As it was impossible 
to subdivide the winding to any extent, a heavy 
current per slot was unavoidable. Special precau- 
tions, therefore, had to be taken to prevent eddy 
currents and overheating, and to avoid the dis- 
advantages of the usual method of winding the split 
type tubular conductor, as shown in Fig. 136, was 
evolved. The conductor consists of a hard-drawn 














FIG. 136-—-SPLIT TUBULAR CONDUCTOR BRUSH CO. 


copper tube split so as to reduce eddy currents to a 
thinimum. 

Each half of the tube forms a separate conductor, 
and the two elements form parallel circuits in each 
phase winding. They are insulated from each other 
by highly compressed fibre. After this insulation 
has been placed in position, the two parts of the con- 
ductor are moulded in mica under heavy pressure, 
and at a high temperature, with the result that the 


bar consisting of the two conductors—-see the top | 
| difficult problems in the design of steam turbines, 


illustration in Fig. 136—becomes practically solid. 
Although the working pressure is only 525 volts, 
each bar was tested at a pressure of 5000 volts. In 
order to determine the factor of safety in the insula- 
tion, one bar was subjected to a much higher pressure, 
and the breakdown pressure proved to be 30,000 volts. 
Conductors of this type present several important 
advantages, which may be summarised as follows :— 
(1) There is no possibility of a breakdown occurring 
between turns; (2) as the insulation is compressed 
on to a continuous copper surface, the quantity of 





meters can be put inside the conductors themselves. 


GENERAL ENGINEERING EXHIBITS. 


Visitors who are unfamiliar with the Ljungstrém 
turbine will find on the Brush Company's stand 
exhibits which readily enable the principle to be 
understood, such, for example, as the rotors——as seen 
in Fig. 144, page 600. The exhibit is designed to show 
the rotors, the labyrinth packing dises, &c. The 
main exhibit, however, is the bottom half casing 
and blade system ,for a 5000/7000-kilowatt turbine 


an axial flow in both directions, through radial 
blading provided on each of the blade dises, an arrange- 
ment which gives the advantages of double flow 
without increasing the dimensions. 


WILLIAM BEARBDMORE AND Co., Limtrrep, COATBRIDGE. 


One of the most interesting of the various oil 
engine exhibits at Wembley is the Beardmore- 
Speedwell 350 brake horse-power three-cylinder 
trawler installation, which is illustrated by the 
accompanying drawings and engravings. This 
new engine, which was built at Messrs. Beardmore’s 
Speedwell Works at Coatbridge, is notable as repre- 
senting a trend of development in marine internal 
combustion engine design, which will, we believe, 
play a large part in extending the use of oi! engines 
on the smaller cargo, coasting and fishing vessels. 

The outstanding feature of British post-war 
internal combustion practice has been the rapid and 
successful development of the large marine heavy 
oil engine. The leading position which this type of 
prime mover holds, has effected, so far, only the larger 
passenger and cargo carrying vessels, but the saving in 
cargo space and economy in running and maintenance 
costs which have been brought about by the use of 
the heavy oil engine have aroused the interest of 
the shipowner in the savings to be effected by the use 
of oil engines in the smaller types of vessels. Some 
progress has already been made in this direction by 
British and continental builders, but so far a modified 
type of Diesel engine running at a higher speed has 
generally been used. The question arises as to 
whether considerable expansion in the use of oil 
engines would not take place if a simpler and cheaper 
type of engine were available. Taking an analogy 
from land practice, we may call to mind the successful 
competition of the hot-bulb and cold starting engine 
with the Diesel engine, in electric lighting and indus- 
trial work for all sizes up to, say, 750 brake horse- 
power. Many oil engine builders now manufacture 
both types of engine, wisely applying them to the 
respective uses for which they are best fitted. William 
Beardmoreand Co., Limited, have long been among the 
number of such firms, and besides developing the 
Beardmore-Tosi type of large marine oil engine, they 
have given considerable attention to the hot-bulb 
type. Engines of this kind were built at Dalmuir 
in 1910, and ultimately a special works was allocated 
for the development of hot-bulb engines at Coat- 
bridge in 1917. 

One of the problems which three years ago Messrs. 
Beardmores set out to solve was the production of an 
economical oil engine capable of being manufactured 
at a moderate price, which would develop compara 
tively large powers, would utilise all kinds of oil fuel, 
and which would be simple enough to withstand the 
arduous service and semi-skilled attention associated 
with the smaller freight and trawling work. The 











FIG. 137--THE OIL-ENGINED TRAWLER BEARDMORE 


as shown in Fig. 145. In this case, the final expan- 
sion is dealt with by radial blading. One of the most 


the makers point out, is that of dealing efficiently 
with the large volumes of steam at the exhaust. end, 
and the usual method of overcoming the difficulty is 
to divide the flow of steam, a scheme which, with 
other forms of turbines, the makers of the Ljungstrém 
turbine contend, considerably increases the cost and 
the space occupied by the machine. The Ljungstrém 
turbine, however, lends itself to the divided-flow 
principle in the last stage, since the radial flow of 
steam through the blading can readily be changed to 





problem was rendered more insistent by the fact that 
in recent years it has been found necessary to fish 
over grounds separated by increasing distances from 
the home ports, and in some cases involving voyages 
to the White Sea and Iceland. The advantage of 
the oil engine driven trawler using only 1 to 1} tons of 
fuel oil per day, as against the 8 to 10 tons of coal per 
day required by the steam trawler, is indeed a marked 
one, not only on account of the less fuel used, but 
also because of the smaller size of engine and the 
larger fish hold which is thereby given and the greatly 
increased range of voyage ensured. 

The Motor Trawler Beardmore.—In order to demon. 
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strate the advantages above referred to and to obtain | trawling and towing gear, as might have been ex- | the advantage of a lower fuel consumption, a wider 


actual sea experience with an oil-engined ship, Messrs. 
Beardmore decided to equip a trawler with complete 
vil engine propelling machinery and auxiliary trawl 


| pected in making such a new departure, but rather 
in the running of the main engines. The engine 
|exhibited at Wembley embodies modifications in 


winch gear, The illustration, Fig. 137, shows the | design which were adopted as a result of sea-going 


appearance of the completed ship, while the machin- 
ery arrangement of the vessel is illustrated by the 


| 


experience, and the makers are confident that, in 
future installations, not only will all the troubles be 


drawings we reproduce on page 592. A variable speed | overcome, but the economy both in fuel and lubricat- 
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|range of fuel oils, including boiler oil, with cold- 
| starting and the provision of a system of forced lubri- 
| cation for the engine and its auxiliaries. 

We show in Fig. 138 a sectional elevation of the 
engine, and in Fig. 139 details of the fuel pumps, 
starting and control gear, and the water pumps 
are given. Brief reference may be made to the robust 











FIG. 1388 350 B.H.P. OIL ENGINE FOR TRAWLER WM. BEARDMORE 


propeller is employed, and is engine controlled, and 
the trawl winch may also be driven from the engine 
by means of an intermediate variable speed gear-box. 
lhix latter part of the equipment is not shown at the 
Exhibition, but the small auxiliary oil engine with 
a part of the gear may be seen there. 

The winch itself is a duplicate of those which are 
used on standard steam trawlers with the steam 
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FIG. 139—-FUEL AND WATER PUMPS, STARTING AND CONTROL GEAR FOR MARINE 


cylinders removed and replaced with gears connected 
to the vertical driving shaft. This patented gear was 
specially developed to meet the requirements of 
trawling, and it has now, we learn, been perfected, 
with excellent results, the manceuvring of the trawl 
nets being accomplished in a highly satisfactory 
manner. 

The difficulties encountered were not with the 







ing oil will be considerably imcreased. The main 
results obtained from the trawler Beardmore may be 
briefly summarised as follows :-—There was a saving 
of from 30 to 40 per cent. in running costs, as com- 
pared with steam-driven vessels ; the absence of 
stand by losses was noticeable, while easier and quicker 
bunkering were also demonstrated. A higher average 
sea speed was maintained over lengthy voyages. 
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and sturdy character of the engine scantlings, and the 


| small floor space and height which the engine takes up. 


The main parts of the engine comprise a stiff cast iron 
bed-plate, upon which the crank case is built. A 
feature of the crank case is the provision of large 
inspection doors giving access to the crank chamber, 
and at the back of the engine these doors are con- 
structed so as to carry light automatic valves, which 


Fuel Pumps 
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OIL ENGINE—BEARDMORE 


In addition to these advantages, a larger fish hold 
was obtained and the amount of fuel oil carried gave 
an increased radius of action which enabled the trawler 
to keep at sea over longer periods. 

The Propelling Machinery.—We may now proceed 
to deal with the engine itself, which is illustrated in 
Fig. 138. This new type of engine is a direct develop- 
ment of the earlier Beardmore hot-bulb engine, giving 


allow air to enter the casing on the up-stroke of the 
piston. The cylinder casing and liner are cast in one 
piece, and ample sized cleaning doors, giving access 
to all parts of the water jacket, are fitted. A water- 
cooled cylinder head is employed. It is of spherical 
shape, with a lower neck into which part of the piston 
passes at the top of its stroke. The type of piston 
which is used is novel in design, and it has, we learn, 
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proved very successful in practice. The head, which 
is the heat-receiving part of the piston, carries seven 
rings. It is made in aluminium alloy, and it is con- 
nected to the piston skirt or guide by an intermediate 
insulating member. The lower part of the piston 
serves as a guide, and it runs in an extended part of 
the cylinder liner, which is water cooled. Air-cooling 
ports are provided in the centre of the middle part 
of the piston, which permit of considerable cooling 
taking place, and prevent heat being transmitted 
downwards to the gudgeon pin. The gudgeon pin 
is cut away at either end and is secured to the piston 
by studs. It will be noted from the drawing that this 
design of gudgeon pin gives increased bearing surface 
on the under side of the gudgeon pin, where it is most 
required, The piston, we learn, runs cool and has 
been found to be quite free from distortion. The fuel 
is sprayed into the cylinder through a vertical fuel 
valve, and the shape of the combustion space assists 
in producing the necessary turbulence to ensure 
regular and complete combustion. 

The main particulars of the example of this new type 


fuel pump operate in phase with the cranks, the 
engine will run equally well in either direction, so 
that reversing becomes a very simple matter. In the 
particular engine we are describing however, reversing 
is accomplished by means of a feathering propeller. 

The engine is started and is manceuvred by means 
of compressed air, which is stored in a special receiver 
and delivered to the cylinders through mechanically 
operated distributing valves placed at a central point, 
and non-return automatic starting valves at the 
cylinders. When rotation has commenced in the 
desired direction, the air supply is cut off and fuel is 
injected at the proper time, corresponding to the 
direction in which the engine is running. When firing 
has begun, the air valves are automatically cut out, 
that they are inoperative under running con- 
ditions. By the use of the priming and cut-out 
handles, any fuel pump can be put out of service, 
either to examine or replace some portion of it, or to 
allow of complete inspection of the cylinder unit 
which it supplies. 

Particular care has been taken so to lubricate the 


so 


FIG. 140--ONE OF THE ENGINES OF THE MARGRETIAN--BEARDMORE 


of Beardmore-Speedwell engine which is shown at 


Wembley, are as follows : 

Thre 

18in. 

24in 

185 r.p.m 

350 B.H.P 

350 Ib. per sq. in 
6-10 Ib. per sq, in. 


Number of cylinders 

Diameter of cylinders 

Stroke of piston 

Normal speed , # 

Normal power developed 

Cylinder compression 

Lubricating oil pressure oa 

Fuel consumption in pounds pe 
hour .. o° és os 4 ee o 

Lubricating oil consumption im pounds 
per B.H.P. hour , , 

Overall engine length 

Overall height from floor plate 

Overall width aad dp . ow 

Diameter of propeller 

Approximate total weight 


r BLHLP. 
0.46 Ib. 
0.008 Ib. 

L6ft. 6in. 

7ft. 

Sit. 6in. 

8ft. Gin. 

28 tons 

The cycle of cylinder operations may be briefly 

summarised as follows:—_On the up stroke of the piston 
air is compressed into the combustion space and raised 
to a sufficiently high temperature to ignite the fuel 
spray. While this is taking place, a fresh charge of 
air is drawn into the crank case through the spring 
valves already mentioned. At top dead centre or a 
little before, the charge of fuel oil is mechanically in- 
jected into the hot air charge and combustion takes 
place at practically constant volume. The piston 
then descends on its power stroke, compressing slightly 
the air charge in the crank ease. When the piston 
is near the bottom dead centre, the exhaust ports are 
uncovered by it, allowing the products of combustion 
to escape to the exhaust main, At a lower position the 
scavenge ports are uncovered, and the air already com- 
pressed within the erank chamber sweeps over the 
piston and clears out the eylinder, replacing the 
exhaust gases with a charge of pure cold air. This 
cycle is repeated during each revolution of the engine. 
teferring to Fig. 139, it will be seen that a sepa: ate 
fuel pump is provided for each cylinder, and all ;» 
are furnished with light suction and delivery vulves. 
Each pump is operated by an exéentric which works in 
phase with the crank of the cylinder which that 
particular pump is serving. The excentric drives a 
striking device which causes the plunger to deliver 
its oil charge at and during the actual period of injec- 
tion, the fuel being sprayed into the combustion 
chamber by means of a spray loaded needle-valve 
atomiser. The pump stroke may be varied to suit 
the load at which the engine is running, and it is 
regulated in such a manner as to deliver the exact 
weight of fuel required for the load. Even should 
the fuel valve stick open or its spring should break, 
no danger of fuel entering the cylinder at the 


ips 


there i 
wrong time, 


kurther, since the excentrics driving the | 


engine that reliable running is obtained with the 
minimum consumption of lubricating oil. All bear- 
ings are connected to the forced lubricating oil system 
which is kept at a pressure of from 6 Ib. to 10 1b. per 
square inch by the engine-driven lubricating oil 
pump. From the crank shaft the oil passes to the 
main connecting-rod ends and up the connecting-rod 
to the gudgeon pin. Passages are provided in the 
hollow rod through which the oil returns in a closed 
system to the service tank, where, after filtering and 
cooling, it is again circulated through the engine. 

In practice, the amount of lubricating oi] used per 
brake horse-power does not exceed what is usual 
with this type of engine. Further development will, 
the makers inform us, reduce the quantity used to a 
figure quite comparable with Diesel practice. 
pistons and cylinder walls are lubricated by auto 
matic sight-feed lubricators of the pressure type. 

With regard to fuel oil, it may be stated, according 
to the builders, that this engine will use successfully 
any type of oil fuel which is recommended for large 
murine oil engines, and that rts consumption does not 
materially differ from engines of the Diesel type; 
while the results obtained show a 20 per cent. saving 
over the ordinary type of hot-bulb engine. When the 
engine was opened wp after along run, carbon deposits, 
we learn, were not found, and the combustion and 
cylinder spaces were remarkably clean. In Fig. 139 
particulars are given of the various pumps, which are 
driven direct from the engine; this practice is to be 
commended, and it certainly tends the 
number of auxiliaries in the engine-room. 

The Propeller Gear.—The propeller reversing and 
speed regulating gear—-shown on page 592-—is a 
duplicate of that which was fitted to the trawler 
Beardmore. It is worked by the engine through chain 
drives and clutches, and an auxiliary hand-operating 
gear is also fitted. The manceuvring operation may 
be carried out by the driver working the hand- 
control wheels shown, and there is no difficulty, we 
understand, in installing full driving controls on the 
bridge, which practice particularly suits lock work 
and towing. The mechanism comprises an ahead and 
an astern cone clutch, with hunting gear worked by 
the chain wheel D at the forward end of the clutch 
shaft. The clutch drive is transmitted by gears to the 
crosshead, which in turn works an internal spindle 
fixed to the blades of the propeller. The propeller 
which is 8ft. 6in. in diameter over the blade tips, can 
be feathered with ease, and this action if of con- 
when trawling or when coming 
to dock. No troubles of 


to reduce 


iderable advantage 
up congested waterways 





any kind have, we learn, been experienced with th 
mechanically operated reversing propeller gear. 

Another example of this new class of marine engine 
is afforded by the installation recently fitted to the 
Margretian, a motor cargo vessel of 6525 tons di. 
placement, built by Charles Hill and Sons, Limited, «/ 
Bristol, and engined by Messrs. Beardmore for Owen 
and Watkins, Limited, of the Golden Cross Linc. 
Cardiff. The prope!ling machinery consists of ty 
600 brake horse-power units, one of which is illu 
trated in Fig. 140. The engines are designed | 
drive the ship at a normal speed of about IL knot 
In this case they are of the direct reversing type, wit! 
reversing and speed regulating hand wheels at tly 
control platform. An unusual feature is the provisic, 
of a long, light horizontal shaft, placed beneath t! 
platform grating, with a series of small hand whee! 
mounted upon it. The purpose of this shaft is | 
permit the speed of the engine to be regulated fro: 
any position along the bed-plate, thus permitting tli 
prompt answering of telegraph orders. 

The Margretian is now making her third voyage, ani! 
her machinery, we learn, has given complete sati 
faction during the period under review. This 1 
type of oil engine certainly possesses features whic! 
should commend it to the shipowner. Not the lea 
important of the makers’ claims is that the cost 
manufacturing these units in standard sizes is co) 





| siderably lower than that for the full Diesel type oi 
| marine oil engine, and this, combined with the sin 
plicity, the low fuel consumption, and in many cas 
| deduced engine-room staff, should go far toward 
increasing the number of small cargo boats, trawle: 
and tugs fitted with British-built oil engines. 
LIMITED. 


RonALp Trist AND Co., 


] 
} 
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The boiler fittings and appliances made by Ronal:| 
| 'Trist and Co,, Limited, of 12, Clipstone-street, Great 
| Portlanc-street, London, W.1, are familiar to ow 
readers, as we have described them m 
| with other exhibitions, but for the purpose of showing 
| them off at Wembley, the company has provided a 
|new and very convincing equipment on a vertical 
boiler. This boiler is fitted with the firm’s variou 
devices, such as a feed-water regulator, high and 
low-water alarum, oil fuel cut-out, and so forth. 
It is filled with water and, in order to save the mes 
of raising steam, compressed air is stored in the 
| Steam space to operate the appliances. 

| Among the fittingé-thore is a new form of water- 


connection 





The | 


FIG. 141 GAUGE GLASS ILLUMINATOR TRIST 


level indicator, which takes the place of that, already 
described in Tue ENGiNeer, relying on the optical 
refraction at the. meniscus in the gauge glass for 
showmg the water level. It was found, in practice, 
that that type of indicator was not altogether satis 
factory, as, although it was excellent in theory, 
and worked well with clean water, the indication 
was obscured.if the water became dirty. The new 
indicator, shown in Fig. 141, overcomes this difficulty 
in @& very simple manner. The. arrangement is 
really a modification of the familiar gauge glass with 
a red stripe painted on the back, and consists o! 
using the glass, where it is filled with water, as «a 
lens. An electric light is fitted up on an adaptabl 
bracket and to project a flat beam of light 
on to the gauge glass. On thesopposite side of the 
glass there is.a screen. The lamp and the screen 
are so adjusted that the light is focussed by the 
glass on to the screen over the length filled by water, 
but does not appreciably illuminate the screen above 
that level. The result is that the height of the water 
is ted by a bright strip of light on the screen, 
and we are told that even with quite muddy wate 
the effect is maintained. The device has the advan- 
tage that it employs an ordinary incandescent electric 
lamp, and can be adapted to any existing gauge 
glass fittings in a few minutes. 


used 


FRASER & CHALMERS, ENGINEERING Works. 


Fraser and Chalmers, of Erith, have a stand which 
is apart from that of the General Electric Company, of 
which company the Erith works is a subsidiary, and 
this second stand is devoted to mining and similar 





machinery. The most prominent exhibit is the 
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stamp mill seen in Fig. 142. The special feature of 
these mills is the arrangement of the mortar boxes, 
which are cast separately instead of being grouped in 
units of five, as is the general practice on the Rand. 
lhe box has also a circular back, so that it conforms 
to the shape of the stamp, and there is a more regular 
flow of the material to be crushed than is possible 
when several stamps work in one box and the material 

splashed about in all directions. The outlet screen 
;, however, flat, so that it is easy to replace, while it 








there are, of course, many other examples of the fans 
and ventilating machinery for which this company 
is so well known. 

The fan illustrated is intended for “ in-bye 
ventilation in mines where the only available power 
is compressed air, and is used to ensure air circulation 
in pockets or blind drifts, either to supply men work- 
ing there with fresh air or to prevent the accumulation 
of dangerous gases. 

The runner of the fan in question is 7}in. in dia- 
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FIG. 142-STAMP MILL AND COKE 


is made of ample proportions for the passage of the 
crushed The falling weight of the mill 
exhibited is 2000 1b., but similar stamps are made 
with tupps weighing up to 2240 lb. The makers tell 
us that two of these stamps have an output equal to 
a battery of five ordinary 1250 lb. stamps. 

On the same stand there is also a Hardinge conical 
ball mill for grinding materials down to such a fine- 
ness as 350 mesh. These mills effect a considerable 
saving in power compared with the ordinary 
cylindrical pebble mill, as their conical form produces 
a classifying effect during the process of grinding. 
The saving in power is said to amount to some 20 per 
cent. The mill is charged with the material to be 
ground and with a quantity of steel balls ranging in dia 
meter from about 5in. downwards. As the mill is 
rotated there is a tendency for the larger balls and 
lumps of material to collect in the larger part of the 
conical casing, while the finer material and smaller 
balls work their way along to the smaller part of the 
cone, which is the outlet. The result is that the larger 
particles are operated upon by the heavy balls with 
out the blows being cushioned by a mass of material 
already ground fine, while power is not wasted in 
grinding the smaller stuff with unnecessarily large 
balls. These mills are equally applicable for wet and 
for dry grinding. 

Another machine on this stand is the coke screen 
seon in the foreground of Fig. 142. The upper end 
of this screen is supported by a pair of links which 
can be seen hanging from excentrics on a transverse 
shaft. The lower end is also carried by excentrivs, 
but directly, so that it receives a horizontal as well 
as vertical motion. The two excentric shafts are 
geared together by a chain in the casing on the right, 
and the excentrics on one shaft are set 90 deg. in 
advance of those on the other. The result is that the 
screen has imparted to it a peculiar motion which is 
very effective in stirring up the material and _pre- 
venting it clogging the mesh. It is said, in fact, that 
bolts as long as 4in. will be ejected from the holes in 
the screen if they do not fall through. These screens 
are generally made in one standard size, 4ft. 6in, wide 
by 7ft. long. There are also on this stand a Bettingtou 
cual pulveriser and a centrifugal air separator o1 
classifier. 
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James KueitH AND BLACKMAN CoMPANY, LIMITED. 


On the stand of James Keith and Blackman Com- 


pany, Limited, 27, Farringdon-avenue, London, 
E.C. 4, one of the most novel exhibits is the little 


mine ventilating fan illustrated by Fig. 143, although 





SCREEN FRASER AND CHALMERS 


meter at the inlet eye and is of the standard Keith 
type, built of metal sheets spot-welded together. 
Spot-welded to the back plate of the runner there are 
also a number of blades, similar to those of an impulse 
steam turbine. Upon these blades a jet of air impinges 
and drives the fan. The runner is mounted on ball 
bearings on a spindle fixed in an A frame, which also 
carries the jet nozzle and forms a support for the fan 
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FIG. 1483—MINE VENTILATING 


casing. Opposite to the outlet of the nozzle a few 
guide blades are fixed to the casing so as to deflect 
the exhaust from the turbine wheel into the stream 
of air coming from the fan, with which it mingles 
with little turbulence. The warming effect of the 
blast from the fan on the turbine nozzle prevents it 
from freezing up and allows the air for the turbine to 
be used expansively, within limits. Steam may, of 
be to operate the turbine when its 
admixture with the delivery is not harmful ; in such 


course, used 









cases, for instance as when the fan is used as an 
exhauster or for blowing a gas producer. 

This 7}in. fan is designed to supply about, 1000 
cubic feet of free air per minute at a pressure of lin. 
water gauge when running at 1500 revolutions per 
minute, and takes about one-third of a horse-power 
when supplied with air at 60lb. pressure. By 
withdrawing a few bolts the fan casing can be removed, 
leaving the running gear intact, and this can be done 
without disconnecting the air supply. The total 
weight of the machine is only about 60 |b. 


Waites Dove Brrumastic, Limrrep. 


A comprehensive display of bitumastic paints is 
exhibited by Wailes Dove Bitumastic, Limited, of 
St. Nicholas - buildings, | Newcastle - on - Tyne. 
** Bitumastic ’’ coloured solution is shown in many 
attractive shades, all of which, the makers claim, 
possess true bitumastic anti-corrosive and protective 


qualities. The black solutions are shown in four 
grades, these being the original ‘“ Bitumastic ”’ 
solutions, ‘*Bitublack”’ smokestack solution, 


‘ Bitumastic ” dipping solution, and “ Bituros,” 
which is a specially prepared composition for use in 
drinking water tanks and for other purposes where 
a tasteless and odourless paint is required. Various 
grades of ** Bitumastic ’’ enamels are also exhibited. 
Part of the stand is given up to a display of illustra 
tions of engineering structures protected with the 
company's paints, and actual examples of structures 
so protected are also shown. These include a water 
filter, corrugated iron sheets, and various specimen 
drums. One sheet of corrugated iron has had a portion 
of the solution removed from it in order to indicate 
the manner in which this surface was protected during 
the time the whole sheet. was exposed to the weather 
during several months. 


MOTOR CAR AND CYCLE SECTION. 

The section devoted to motor vehicles and cycles 
has been organised by the Society of Motor Manu 
facturers and Traders, in collaboration with the 
British Cycle and Motor Cycle Manufacturers and 
Traders’ Union, the aim of which has been to demon- 
strate to the public the capabilities of the British 
manufacturers to supply vehicles for pleasure, busi- 
ness or utility suitable for most of the world’s markets. 
Unlike other sections of the engineering industry 
represented, however, the regulations of the above- 
mentioned do not permit the individual 
manufacturers to be represented by their own staffs, 
and vehicles are therefore shown in groups, each 
supervised by attendants who are appointed by the 
societies and who have no special knowledge of the 
cars under their charge. Although this arrange- 
ment may be necessary to conform to the regulations 
of the above-named bodies, it does not tend to help 
visitors and prospective buyers to learn much of the 
individual characteristics of the mechanism. The 
features of the bodywork, of course, are fairly obvious. 
Large as the space at the disposal of the exhibitors 
is, even with the limitations imposed, it is far too 
small to enable the display at one time of anything 
like a complete range of each maker's models, but 
this drawback is to some extent being overcome by a 
monthly change of the exhibits. Practically all the 


societies 
































FAN -KEITH AND 


BLACKMAN 


leading British makers of pleasure and commercial 
vehicles are represented on a minor scale by machines 
which have already been exhibited at the societies 
own shows, and as we have previously dealt with them, 
no special description on this occasion is needed. The 
display cannot, however, fail to impress upon visitors 
from the Colonies and elsewhere that the British 
motor vehicle industry is full of vitality, and is leaving 
no stone unturned to retain the supremacy which it 
long ago secured in this branch of engineering. 
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Fluid Friction and Heat Trans- 
ference. 
By THOMAS B. MORLEY, D.Sc., M.1. Mech. E. 


THE frictional resistance to the flow of a liquid in 
& pipe and the transference of heat between the fluid 
and the tube wall are inter-related, and both pheno- 
mena are materially influenced by the viscosity of 
the fluid. 

The older formule for flow in pipes and channels 
in the sphere of hydraulics, and for heat transference, 
as in condensers and boiler flues in the domain of heat 
engineering, take no account, however, of this pro- 
perty. Partly for this reason, partly because of 
still other factors regarding which our knowledge is 
inadequate, these formule abound with ‘‘ constants,” 
which are subject to wide changes under different 
circumstances. They are to a very large extent 
empirical, and their results are frequently con- 
flicting. 

The classical investigations of Osborne Reynolds, 
the subsequent development of his theories, and, 
modern experimental research, unite in demonstrating 
the great significance of viscosity, and show that by 
giving due weight to its effect, equations are obtained 
which to a remarkable degree avoid the want of 
harmony and the irrationality of the older formulw. 

The newer theories include in their mathematical 


expression functions of -_ , Where d is the diameter 
pe 

(or other characteristic linear dimension) of the pipe 

or channel, and  » is the viscosity, » the density, and 

t the velocity of the fluid. The quantities which 











for the state of the pipe wall as regards roughness, 


|and it ought also to vary with velocity and with 


temperature, since temperature affects the viscosity. 

The Chezy formula is v = c Vrs, where r is the 
hydraulic mean depth and s the hydraulic gradient. 
Like f in the D’Arcy formula, the coefficient ¢ is not 
constant. 

Both types of formula are based on the theory 
that the frictional resistance of a fluid flowing with 
turbulent motion over a surface is expressed by 

| F = pvtk, where F is the resistance per unit of area, 
v is the fluid velocity, and p its density, The relation 


between k and the above coeflicients rm, = a i f . it 
g @ 29 
should be noted that & and f are non-dimensional, 


i.e., they remain the same whether metric or British 
units are used in the formule. 

Experiment shows that for flow with turbulence in 
smooth pipes, F = p v? L, where, for all fluids, liquid 


or gaseous, L is the same function of - , and Pro- 
p 
fessor Lees has further shown that L 0.0763 
» 1. 0.0009 
Pp v d : : 


Thus, if the viscosity » and density p of the fluid 
(or its kinematic viscosity ») are known, then for any 
pipe diameter d and any velocity v, L can be caleu- 
lated, and hence also the resistance to flow deter- 
mined for smooth pipes. L corresponds to k above, 
so that knowledge of L enables f and c in the D'Arcy 
and Chezy formulz to be also determined—-provided 
always that the pipes are smooth. 

By the use, therefore, of ** Lees’ function’ L the 
great advance can be made of choosing the coefficient 
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are properties of the fluid alone, viz., # and p, are 
frequently expressed in combination by their quotient 
i 
p 

For the flow of water in pipes, the practical appli- 
cation of the newer equations taking account of 
viscosity has been lucidly discussed by Parry,* while 
their bearing upon heat transference is indicated 
below. 

That so little advantage of the newer knowledge 
has been taken by engineers in applying it either in 
hydraulics or in heat engineering is no doubt due to 
the cumbrous form of the mathematical expressions 
which it introduces. It is the object of this article 
to show how the labour of handling these expressions 
may be obviated by the use of a nomographic chart, 
and it is hoped that the removal of the difficulty of 
calculation may lead to wider appreciation and 
application of the results of modern research, by which 
in time the mass of different imperfect and conflicting 
formule for pipe resistance and heat transference 
to be found in current reference bouks will be replaced 
by more rational and accurate expressions. 

The formulz in general use for calculations on flow 
in pipes are of two principal types, the D’Arcy and 
the Chezy. The general form of the former class is 


= v,v being termed the kinematic viseosity. 


represented by h = f an , where v is velocity, / length 
of pipe, m hydraulic mean depth, h loss of head in 
the length /, g the gravitational constant, and f is a 
coefficient. The coefficient f is known not to be a 
constant ; in some of the formule it is replaced by 
f x ¢(d)—i.c., it is made a function of the diameter. 


It must be further varied in the endeavour to allow 


* Journal of the English Electric Company, October, 1920. 


‘data are lacking. 


f or ¢ appropriate to the particular values of jp, p, v 
and d concerned. It still remains to allow for the 
roughness factor. Here, unfortunately, adequate 
It is probable that, other things 
being equal, pipes of “ similar ’’ roughness, i.e., having 
surface asperities proportional to their diameters, 
will have the same coefficient. Parry has indicated 
how existing data may be used to bridge as far as 
possible the gaps in our knowledge of the effect of 
roughness, and has suggested the kind of experi- 
mental investigation required in order to fill these 
gaps. 

Lees’ function is also of importance in questions 
of heat transference, as in condenser tubes for ex- 
ample. There is good reason to believe that the 
total resistance to the transmission of heat from a hot 
tube to water flowing through it is made up of two 
parts, one the resistance of a thin film of the liquid 
which travels slowly along the tube wall with viscous 
motion, and the other that offered to the passage of 
heat from this film into the turbulent core of fluid. 
The first depends upon the thickness of the film and 
its conductivity, the flow of heat through the film 
being effected by conduction. The transmission of 
heat into a fluid in turbulent motion is, according 
to the theories initiated by Osborne Reynolds, effected 
by the actual motion of particles of the fluid passing 
to and fro between the film in the immediate neigh- 
bourhood of the walls and the central core of fluid ; 
i.e., it is effected by convection. The second part of 
the resistance may thus be termed the convective 
resistance. Osborne Reynolds also showed that 
transference of momentum between these particles 
and the boundary was achieved by the same process 
as this convective transference of heat, so that the 
frictional resistance to the flow through the tube 
(which is the rate of transference of momentum) is 


proportional to the difference of temperature between 
the boundary and the fluid. 

In the case of condensers and similar appliances, 
if the temperature of the viscous film next the tube 
reaches a certain value, it is probable that air in 
solution is liberated at a rate sufficient to break up 
the film and alter the conditions of heat transference, 
but below this temperature, which for water is abou 
80 deg. Cent., mathematical deduct ion from the above 
theories leads to the followmg expressions for the 


resistance to heat flow* :— 


B= BR +R 


4 . 55d Yau v 
Ry = resistance of film = =a 1-“¥ a ) 
R, = resistance to convection = 0.45 o " 


F 
where Ry R, are in C.G.S. units, v is the velocity vo! 
the water in cm. per sec., d is the internal diamete: 
of the tube in em., 4 is the mean viscosity of the water 
in the film next the tube, ¢ is the conductivity of thx 
film, F is the frictional resistance in C.G.5. units 
per square em. of tube surface. It will be noted that 
Hence 


both terms include ;, , which is equal to 


v 1 
F pv L’ 
convenient means of determining L, Lees’ function 
facilitate the use of the above expressions for tl» 
calculation of resistance to heat transference. 

The nomographic chart for finding L is illustrate! 
diagrammatically in Fig. 1. The left-hand axis | 1. 
graduated with a logarithmic scale of values of kine 
matic viscosity v. The intermediate axis 2 is also 
logarithmically divided, and represents the product 


od. Axis 3 represents - or - z (logarithmically), and 


is marked with the corresponding values of L as 
well. Corresponding values of all these quantities 
on the three axes lie on the same straight line, so that 
by drawing a line through any two lying on different 
axes, the intersection of the line with the third axis 
gives the remaining quantity, or quantities, if morc 
than one are marked on the same axis. 

Axis I has the temperatures for different valuc~ 
of » for water also marked, so that when water is tl. 
fluid in question, only the temperature need be known 
in order to locate the proper point on the axis of r. 

Since f and c for use in the D’Arey and Chez) 
formule are functions of L, axis 4 has been added. 
It is so graduated that the values of f and ¢ corre 
sponding to L are obtained by projecting horizon- 
tally from the point representing L. Axis 4 is only 
drawn separately, because it is inconvenient to mark 
M 


four sets of quantities, viz., “ 
p 


7’ L, f and ¢ along 


the one axis 3. 

It must be remembered that the coefticients 
obtained by the use of the chart apply only to smooth 
pipes. For rough pipes an approximation to a suit- 
able coefficient may be made as follows :-— 

Suppose it is known from experience that for a 
certain pipe, with water at a certain temperature an«l 
velocity, a suitable coefficient is f = 0.007 (c = 95.9 
in British units). Find from the chart the coefficient 
for a smooth pipe of the same diameter, when the 
temperature and velocity are also the same. Suppose 
it is 0.003, for example (c = 146.3). Find also from 
the chart the coefficient for the new temperature, 
velocity and diameter specified; then this figure, 
multiplied by the ratio of the actual and the chart 
0.007 
0.003 
example, will be a reasonable approximation to the 
coeflicient f for a pipe similar in roughness to the 
known pipe. (The coefficient C will be that given by 

dat 0.003 
the chart multiplied by 0.007 
is not strictly correct. For a discussion of the means 
of estimating the coefficient for rough pipes, Parry's 
articles should be consulted. 

For the conditions of condenser tubes or other small 

fairly smooth pipes, the chart gives satisfactory 
values. It is constructed to cover a temperature range 
for water from 0 deg. Cent. to 100 deg. Cent., and a 
range of pipe sizes and velocities from the lowest 
likely to be met with in the case of small pipes, such 
as condenser tubes. 
The scale of v d extends up to large pipes at fairly 
high velocities ; with large pipes, high temperatures 
have not to be dealt with, and it is not therefore 
necessary to arrange that the maximum vd can be 
combined with the maximum temperature conditions. 
Construction of the Chart.—A scale is marked off 
along A B—Fig. 2—to represent log. ». For water at 
0 deg. Cent., » is 0.01793, and at 100 deg. Cent. it 
is 0.00296 in C.G.8. absolute units. Only this range 
is covered by the scale. Let the scale be such that 
log. 10 is represented by n units of length. » increases 
in the upward direction. CD parallel to AB is 
also logarithmically divided, and values of vd in 
em.-sec. units are marked. The product v d increases 
in the upward direction. Let its scale be such that 
log. 10 is represented by m units. EF is drawn 
parallel to AB and CD, and is so placed that 
lL, m 


‘thay 


in the 





values for the known pipe, i.e., by 


-) This procedure 


m—-n- 
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Log. — is then represented along E F to the seale 


mn 


. . ¥ P . 
units, representing log. 10 ; > q mmerenses in the 
pa ) 


Mm d 
downward direction. The correct relative positions 
of the scales along their axes are determined by calcu- 
lating One or two sets of corresponding values of 


,_ vd and , and placing the scales so that corre- 


¥ 
vd 
-ponding values fall on a straight line. 

Temperatures for water may now be marked on 
A B, the values of » at a series of temperatures being 
found from the tables of » and p in Kaye and Laby’'s 

‘ Physical and Chemical Constants.” 

It adds to the usefulness of the chart to mark a 
second scale of v d along C D for v in feet per second 
and d in inches. The C.G.S. scale of v d must, how- 


‘ . ¥ 
ever, be used in locating the seale of and L 
v 


” 
d° wd 


are non-dimensional. To construct the scale of L, 


which is not logarithmic, is calculated from the 


¥ 
vd 


7) -% 
equation L = 0.0763 [a | 0.0009 for a series 
pa 


of values of L, and L marked at the values thus 


’ 
vd 
found, 

The axis for f and c is at any convenient distance 
from EF, corresponding values of L, f and ¢ being 
g 


Vt. 


Sinee the gravitational constant g affects ¢, ¢ is 
dimensional, being different according to whether 
metrie or British units are used. 

A conveniently proportioned chart is obtained by 
choosing 4m. ‘Thus a large scale chart may 
have log. 10 represented by 40 em. on the » axis, 
10 em. on the axis of vd, and 13.33 om. on the axis 


caleulated from the relations f 2Landec 


’ 


of The distance between the first two axes may 


vd 
he 24 em., in which ease that between the axes of vd 
¥ 
and must he 8 em. 
vd 








The Cost of Sheet Steel Punchings 


By F. C. LAWRENCE, MC., B.Se. Tech. 


One of the problems which has been troubling the | 


minds of many who are interested in the determina- 
tion of accurate costs in the electrical engineering 
industry is the establishment of a fair basis for the 
pricing of sheet steel punchings. The two main 
aspects of the problem may be stated as follows : 


(1) The sheets ordinarily obtained from the makers 
are rectangular in shape and usually twice as long 
as they are broad. When cutting square blanks for 
the manufacture of circular or pole punchings from 
these sheets it often happens that there is a consider- 
able amount of scrap left over at the edge of the sheet 
which has to be wasted. Is it equitable to make these 
punchings bear the cost of this scrap, because the 
sheets do not happen to be of the most suitable 
dimensions ? 

2) It is often possible to use the scrap from the 
centre of large annular punchings as blanks for 
smaller punchings. How much of the original sheet 
ought to be charged to the large ring and how much 
to the smaller one ? 

In what follows it is proposed to review some of the 
metliods more commonly adopted for pricing the 
material in these punchings, and to suggest an alter- 
native which is free from their shortcomings. 

In order to be definite the case of stator and rotor 
punchings for induction motors has been adopted 
for the purpose of illustration, but it is clearly unneces- 
sary to go so far as to consider any scrap incurred by 
such operations as the punching of slots, keyways 
and bolt holes, 

The most obvious example is shown in Fig. 1, 
where a number of annular punchings A are required. 
The first step in the process of manufacture is to cut 
out sufficient squares whose sides are slightly greater 
than the outside diameter of the finished punchings, 
the allowance being just enough to admit of the mate- 
rial being gripped by the machine which stamps out 
the circular blanks. If the available sheets cannot be 
subdivided into an exact number of squares of the 
required dimensions there will be some scrap, but 
the makers of these sheets will always supply sizes 
which will suit the manufacturer’s requirements 
without extra charge. It therefore appears to be 
only a matter of purchasing and storekeeping expe- 
diency, if a sufficient range of sizes is not kept in 
stock, and it may be concluded that it is equitable to 
charge the purchasing and storekeeping account with 
the cost of any scrap produced at this stage of manu- 
facture, so as to exonerate the punchings themselves 
entirely. 

When, in the second operation, the annular ring A 
is cut, out of the square, there remains the outer por- 


scrap as far as the ring A is concerned. If no use can 
be made of the pieces Oa and Ia there is no alter- 
native but to charge the punching A with the cost of 
the whole square. The same conclusion is applicable 
whatever be the size of the square, as, for instance, 
in the case of the smaller ring B shown in Fig. 2. 

Whenever possible, however, it is clearly a matter 
of economy that inner scrap such as Ia should be 
used as the material for making punchings such as B, 
as is depicted in Fig. 3, and it is because of this prac- 
tice that the difficulty of distributing the cost of the 
material between the two rings is introduced. There 
are alternative methods of distribution, the merits 
of which will now be discussed. In attempting to 
decide which of them gives the most equitable result 
the following factors must be taken into account. 

The size of the sheet required is determined by the 
outside diameter of the large ring and the margin 
necessary for cutting, which may, for present pur- 
poses, be considered as a fixed quantity. Thus the 
size of the sheet and hence the amount of outside 
scrap depends entirely upon the outside diameter of 
the larger ring, whilst the inside diameter determines 
the amount of inner scrap. Now, the value of the 
inner scrap depends upon the size of the ring that has 
to be cut out of it, and it may be assumed that in 
the interests of economy this will always be as large 
as possible, but it must be borne in mind that it is 
always more economical to make use of the inner 
scrap than to use fresh material, however small may 
be the piece required. 

Perhaps the most obvious way of distributing the 
cost of the material is to charge Oa to A and E plus 
‘Is to B, but a moment’s consideration will rule this 
method out, as it would be apt to penalise the small 
punchings to the advantage of the large ones, which 
it does in all cases where the area of Ia is greater 
than the area of the minimum square from which B 
can be cut. Furthermore, this distribution would in 
every case exempt the iarger ring from bearing any 
part. of the cost of the inner scrap, which would seem 
to be inequitable in any circumstance. 

Another method is to divide the cost of the material 





























Figure 2 
Figure 1 
Figure 3 
Which represents the inner 
“Tre Enomece” scrap of ring A in Figure 7 Swam 6c 


in the ratio of the weights—-that is, in the ratio of the 
areas—of the rings A and B, a method which at first 
sight appears to be reasonable, because these rings 
are the useful pieces obtained from the original 
squares. The effect of this méthod in practice is to 
add to the useful weight of the blanks A and B a 
common percentage, thus loading the weight of mate- 
rial in each ring to the same degree whatever be its 
size. In the event of a wide inner and a narrow outer 
ring being made it is conceivable that the outer ring 
would not be loaded with even the whole of its outer 
scrap Oa, whereas the inner ring B would carry far 
more material than if it had been cut out of a square 
as in Fig. 2. That this method may lead to such a 
state of affairs is sufficient to condemn it. 

A third alternative is to divide the scrap so that the 
large ring is loaded with the whole of the outer scrap 
Oa and half the intermediate scrap E, whilst the 
inner ring bears the remainder. It is easily seen that 
the fault of this method is similar to that of the first 
method indicated. 

A further alternative is the division of the scrap 
according to the ratio of the original scrap shown in 
Figs. 1 and 2 when the two rings were made out of 
separate squares. The weakness of this method is 
again laid bare by consideration of the case of a narrow 
outer ring and a wide inner ring. The proportion of 
scrap for the narrow outer ring cut from a square as 
in Fig. 1 is clearly high. There would, however, be 
left a large circle of inner scrap which would be useful 
from the point of view of making inner rings. This 
leads to a paradoxical situation in which the outer 
ring becomes more expensive the narrower it is made, 
and the inner ring becomes cheaper as it grows 
wider, at the expense of the outer ring. 

Having now examined the faults of a number of 
alternative methods, it is proposed to describe another 
which appears to be free from these faults, and which 
is considered to be the most equitable basis of dis- 
tribution. 

All the above methods are tainted with the odour 
of subsidies and favour one ring at the expense of 





of another is to effect a reduction in cost, it must 
surely be arranged that this reduction shall not 
benefit one ring more than the other, but that the 
cost of both the rings be reduced proportionately. 
Herein lies the key to the problem, but in the true 
method of distribution it must be remembered that 
though one is apt to think only of the scrap and to 
try and decide which ring is to bear the cost of the 
scrapped material, it is really the cost of the whole 
of the material, useful as well as scrap, which has to 
be charged out. Going back for a moment to an 
earlier stage, when both the large ring and the small 
ring were cut out of separate squares, Figs. 1 and 2, 
there was no difficulty in deciding how much material 
to charge out to each ring. The cost of the two rings 
was in the ratio of the original squares. Surely, 
therefore, having found it more economical to cut 
both rings out of the same square, there is no reason 
to alter the ratio of the cost of the two rings. Cer- 
tainly both rings are made cheaper by the improved 
method of manufacture, but the ratio of the cost of 
the two rings must still remain the same. 

Having deduced that the correct method for the 
distribution of the cost of the sheet steel is on a basis 
of weights or areas of the original squares, the prac- 
tical application of this deduction calls for further 
consideration, and it is proposed to discuss the possi- 
bilities of predetermined standard costs in this con- 
nection. 

In order to apply the well-known principles of the 
predetermination of costs to the manufacture of sheet 
steel punchings, it is necessary that for each type of 
punching there must be set up a standard—a standard 
of performance which will lead to a standard cost. In 
any particular factory the available machines and 
dies and the methods of manufacture will determine 
the best way in which any punching can be manu- 
factured; from a survey of the demand of the 
various types during preceding periods and from know- 
ledge of present contracts and the likely commit- 
ments of the near future, it ean be determined quite 
accurately how best to use the available material, 
so that it can be established which punching shall 
be stamped from squares and which from inner 
serap, and what size of inner scrap shall be used for 
each type of smaller punching. 

It may seem unwise thus to restrict the manu- 
facturing programme, since it is clear that modifica- 
tions will be necessary at certain times, owing to 
special demands, but it must be iated that in 
setting up standards of performance, it is the aim of 
the “ standard setter "’ to define the most economical 
production of which the shop is capable. Such 
standards having once been set, it should not only be 
the aim of the shop to adhere to them, but also to 
realise that any divergence from them leads to a 
deerease in the efficiency of production. As a general 
rule, departures from the standards would only be 
justified by abnormal demand. 

Assuming, then, that standards are being set for 
the manufacture of punchings, covering the stator 
and rotor cores of induction motors, it is 
to apply to these standards the method which has 
been established as the correct means of distribution 
of the cost of material. By so doing, it is not difficult 
to arrive at the predetermined or standard cost of 
each type of punching. Such costs having been esta- 
blished, they must remain in force just so long as the 
standard of performance upon which they are based 
remains the most efficient standard applicable to the 
shop, provided always that the effect of variations in 
the purchase price of sheet steel is taken into account 
as the variations occur. For each punching manu- 
factured its own standard cost will apply, and it will 
always be charged out of the punching shopat that cost. 

An example will illustrate the application of pre- 
determination. 

Let it be supposed that a punching shop is required 
to manufacture, amongst other sizes, punchings for 
induction motors of 18in., 16in., 10in., 9in. outside 
diameters, and that it is found expedient to stamp the 
10in. punchings out of the inner scrap of the 18in. 
punchings and the 9in. punchings out of the inner 
scrap of the 16in. punchings, the manufacturing pro- 
gramme being based upon outputs of various sizes 
shown below for a period of four weeks. 


i8in. .. 20,000 | Each pair stamped out 

10in. 20,000 | of one sheet X. 

l6in. .. 10,000 | Each pair stamped out 
9in. .. 10,000 j of one sheet Y. 


The standard cost of each size of punching is based 
upon these outputs by means of the method of scrap 
distribution already established as the correct method. 
Allowing }in. all round for shearing, it can be shown 
that sheet X has an area of 361 square inches, and 
that the 10in. ring, if manufactured separately, would 
require a square of 121 square inches area. Out of 
the actual square used, the 18in. ring therefore would 
be charged with 270 square inches, and the 10in. 
ring with 91 square inches, for 270: 91 as 361: 121. 
Taking the cost of sheet steel, 27 8.W.G., at Id. 
per 100 square inches, the complete standard cost 
for the requirements of these rings for the next period 


would therefore be— 
Standard cost. 








tion Oa and the inner portion Ta, both of which are 





the other. If the cutting of one ring out of the scrap 


£ « a 

20,000 18in. rings at 270d. per 100 . 225 0 0 
20,000 10in. o Sid. ,, 100 .. 7516 8 
10,000 16in. eo» 215d. ., 100 .. = 8911 8 
10,000 = 9in. oo 74d. ,, 100 .. = W116 8 
Gross standard cost . £421 & @Q 
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If this programme were exactly worked to, the 
following would be the actual costs at the end of the 
period :—- 


Actual cost. 


£ «s. ad. 
For the manufacture of 20,000 each of 18in. 
and 1l0in. rings—-20,000 sheets at 361d. 
per 100 PT OT ae ee - 300 16 8 
For the manufacture of 16,000 each of 16in. 
and 9in. rings—10,000 sheets at 289d. 
per 100 ett: Merve cee clos ee 1 8BOurd 8 
Gross actual cost ..£421 5 0 


In practice, the fact that the actual cost of the 
whole of the material balances with the gross standard 
cost, and with the total of the amounts charged to 
the jobs and orders, demonstrates that the punching 
shop has correctly carried out its programme, and 
that the whole cost of the material has been correctly 
allocated. 

Abnormalities, however, will occur. They are 
bound to occur in almost every manufacturing pro- 
cess, and their incidence must be provided for. 
Though a 10in. punching is normally to be stamped 
out of the inner scrap of an 18in. punching, it may 
happen that in any one period the demand for 10in. 
punchings is low, resulting in a surplus of inner scrap 
frém the 18im. punchings, and, at the same time, 
there is a greater demand for 9in. punchings than can 
be met by inner scrap from the 16in. punchings. 

This excess can be provided for by stamping the 
9in. punchings either out of the surplus inner scrap 
from the 18in. punchings or out of new squares, but 
if the established standard costs are still employed, 
what is to happen to the excess scrap which is not 
absorbed in the standard costs ? 

Any excess of scrap which is due to abnormal con- 
ditions is an abnormal charge on the production, and 
it must be so treated that its cost will, in the factory 
accounts, indicate the extent of abnormality. 

Thus, an account must be set up to segregate the 
cost of the excess scrap oecasioned by abnormal con- 
ditions of production, and to deal with the excess 
by the most expedient method, thereby maintaining 
that degree of control which has been established by 
the introduction of predetermination of shop prac- 
tice and the setting up of standard costs. 

The example quoted may be modified to illustrate 
an abnormal case, and it may be supposed for this 
purpose that the required output for the next four 
weeks is as follows :— 


18in. 20,000 oo 
10in. ped Sheet X. 
16in, 10,000) Te 
9in. 20,009) Sheet Y. 


Ten thousand pieces of 18in. inner scrap will be 
surplus to the requirements of the 10im. rings, whilst 
the 9in. rings will need 10,000 more pieces than 
the 16in. rings can supply ; so it is decided that the 
18in. surplus inner scrap shal] be used for the extra 
10,000 9in. rings. The standard cost will then be :-— 


7 a a 

20,000 18in. rings at 270d. per 100 .. = 225 © 0 
10,000 10in. - 9id..,, OO... = 71318 4 
10,000 16in. os 215d. ,, 100 89 11 8 
20,000 9in. 74d. ,, 100 6113 4 
Gross standard cost .-£414 3 4 


and £414 3s. 4d. will be charged to the jobs and orders 
for which these rings are made. 

The actual material used will cost the same as 
in the previous example, viz., £421 5s., so that, of 
this actual cost, only £414 3s. 4d. is absorbed by the 
jobs and orders, leaving a deficit in the distribution 
account of £7 Is. 8d. 

The balance thus remaining in the account is an 
indication that the programme of the punching shop 
has departed from the standard, and it tells the 
manager that a wastage has been incurred. 

It is not proposed to say here how this balance 
should be dealt with in the accounts, since it depends 
so much on the policy pursued by individual firms. 
That it should be separated is, however, of the 
greatest importance, in the interests of manufacturing 
control. 

Though so much attention has been devoted to 
the consideration of the abnormal, it will, in practice, 
be found that the major proportion of the production 
of a punching shop will lie within the limits of the 
normal case, but in order to justify the application of 
the theoretically correct method, it has been deemed 
necessary to reconcile those cases which would at 
first glance seem to be beyond its scope. 





The Design of Quay Cranes. 


By F. M. DU PLAT TAYLOR, M. Inst. C.E. 
UntiL about four years ago ocean-gomg steamers 
were built with practically vertical sides and with 
ho projections other than boat davits, gangways 
and the like, which could be swung inboard or stowed 
when necessary. Since the war period, however, 
there has been a change in the design of the largest 
class of sea-going vessels, which will need to be 
taken into account by the builders of quay cranes of 
standard pattern. The alteration referred to has 


been made with the object of obtaining greater 
space on certain decks without increasing the beam 


promenade and boat decks by amounts varying 
from 3ft. to 6ft. beyond the beam of the ship. 

These permanent ‘‘ overhangs ” extend frequently 
to one-third of the total length of the vessel, and 
are certain to cause a good deal of trouble with fixed 
shore structures and cranes when the vessel is lying 
alongside any quay. Fixed shore structures and 
eranes constructed at a date when vessels had no 
such “ overhangs,” often afford a clearance of only 
2ft. or 3ft. between the outer extremity of such 
fixed structure or crane and a perpendicular to 
the edge of the coping. This amount would be 
insufficient for a vessel with an overhang, and to 
avoid fouling it becomes necessary to fender off 
the ship from the quay, so reducing the effective 
radius of the cranes and introducing all sorts of 
difficulties as to gangways and access, mooring, &c. 
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Apparently, naval architects did not appreciate these 
difficulties when this type of ship was introduced, 
or they may have supposed that dock owners would 
be willing to incur the heavy expenditure necessary 
for altering all their fixed structures and cranes to 
meet the difficulty. 

In Fig. 1 is shown the cross-section of a ship 
of this type alongside a quay provided with cranes 
of a well-known type placed at the usual distance 
from the quay edge. ‘The vessel shown is at light 
draught, on completion of discharging cargo. Her 
promenade deck is 5ft. wider than the beam and 
her bridge a further 5ft. wider, increasing the maxi- 
mum width from 68ft. 6in. to 78ft. 6in. This is 
by no means an exceptional type. It will be seen 


that, although the vessel just clears the crane struc- 
list 


ture, the slightest would cause some part of 
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the vessel to foul the crane; and a list might easily, 
and frequently does, develop during loading or dis- 
charge, in which case the crane would be pushed 
off the rails. 

To meet these conditions either the crane rails 
must be entirely relaid at a greater distance from 
the quay edge, so losing the full outreach of the 
crane, and probably interfering with railway lines, 
&c., or else new cranes must be provided of different 

ign. The cost in either case will be very great, 
and will lead the dock owners to consider whether, 
as regards such ships, “‘their room is not better 
than their company.” 

In the case of new installations, howewer, the 
cranes can be designed to meet the special con- 
ditions, and obviously the under-structuré of the 


above the bridge when the vessel is light—an« 
much narrower. In the present type of quay crane 
the whole of the machinery is placed in the revolving 
superstrueture, which often has a total weight oi 
30 tons with a substructure weighing only 20 tons, 
for a orane of the normal lifting capacity of 30 ewt 

to 2 tons. This heavy load is supported by a light 
braced structure at a considerable height. In a 
gusty wind of any considerable velocity there is 
marked oscillation at the level of the superstructure, 
which is absorbed by the framework of the under 

structure, resulting in breakage and loosening o! 
rivelts and gradual disintegration of the framework. 
It has been found that such quayside cranes require 
extensive repairs to the framework within the first 
five years of their life, the loose and broken rivets 
having to be cut out and renewed with bolts. On 
the other hand, the loads on the superstructure 
are so balanced that there is little or no side thrust 
on the pivot bearings whilst the machine is at work. 

It would appear, therefore, that there would be 
considerable advantage and economy in designing 
such cranes upon the lines shown in Fig. 2. By 
this arrangement the position of the weights is rm 
versed ; the whole of the machinery, with the excep 
tion of the luffing gear, is placed within the «sub 
structure as low down as possible, and the weight 
of the substructure will, therefore, be from 30 tons 
to 35 tons and that of the superstructure 15 tons to 
20 tons. 

The difficulty of placing the hoisting machinery 
in the fixed portion of the crane is more apparent 
than real, as the maximum slewing angle does noi 
generally exceed 320 deg., and all modern cranes are 
provided with wire hoisting ropes and not chains. 
There is no difficulty in making a wire rope twist 
160 deg. either way from the normal, and the rop> 
can be carried up the centre of a hollow pivot casting 
The luffing mechanism must obviously be placed 
in the rotating part, and the power for this motor 
would be transmitted through a collecting ring 
and shoe, A similar arrangement will be necessary 
for connecting the driver’s controllers in the crane 
box with the motors below. Where hydraulic power 
is employed the difficulties in this respect will be 
great, but possibly not insuperable. Practically 
all modern cranes being, however, electrically driven, 
the problem of designing the control mechanism ot 
a hydraulic crane of the type suggested is not likely 
to require solution. The slewing mechanism would 
consist of a cast steel circular rack bolted to the 
rotating superstructure, and provided with friction 
rings to take. up the shocks resulting from arresting 
the rotating load, and driven through one Or tmore 
pinions from the slewing motor below. The travel 
ling motor, if the crane is self-propelling, will also 
be fitted in the substructure ; indeed, this is at 
present the usual place for it. 

The advantages put forward for this arrangement 
are : 

(1) The undercarriage can be made somewhat 
lighter, not having to carry a heavy rotating super 
structure at a great height. 

.(2) Less “whip” and oscillation in the under- 
carriage and smaller surface offered to wind pressure 
in the superstructure. 

(3) The undercarriage can be made higher so as 
to bring the bottom of the jib, counterweights and 
other projecting parts well above the level of over 
hanging decks of modern ships. 

(4) Greater accessibility of machinery. 








THE INSTITUTION OF WATER ENGINEERS. 


THe twenty-ninth summer general meeting of the 
Institution of Water Engineers will be held at Coatbridge 
and Glasgow on Wednesday, Thursday, and Friday, 
June llth, 12th, and 13th, 1924. By permission of the 
Provost, Magistrates and Councillors of the Burgh of Coat- 
bridge the meetings will be held in the Town Hall. The 
following programme has been arranged: On the Wednes- 
day morning members and their friends will be weleomed 
in the Town Hall, Coatbridge, by Provost David Kirk, 
J.P., Chairman of the Airdrie, Coatbridge and District 
Water Board. Thereafter the premiums awarded by the 
Council for papers read during the past year will be pre 
sented by the retiring president, Mr. H. C. Head, M. Inst. 
C.E. The new president, Mr. John Chisholm, M. Inst. ©.E., 
Engineer and General Manager to the Water Board, will 
then be installed and will read his address, which will be 
followed by the reading and discussion of papers. In the 
afternoon a visit will be made to Roughrigg Waterworks, 
after which the works of Stewarts and Lloyds, Limited, 
will be visited. In the evening the party will be enter- 
tained to an informal dinner in the Sir John Wilson Town 
Hall, Airdrie, by the Provost, Magistrates, and Councillors 
of the Burgh of Airdrie. 

On the Thursday a visit will be made by motor con- 
veyance to the waterworks of the District Committee of 
the MiddJe Ward of Lanarkshire at Camps, near Crawford, 
where a large impounding reservoir, in course of construc- 
tion, will be inspected, and in the evening the twenty- 
ninth annual dinner of the Institution will be held in the 
Grosvenor Restaurant, Glasgow. On the Friday a visit 
will be made by motor conveyance to the Glasgow Corpora- 
tion Waterworks, Loch Katrine. 

The following is a list of the papers which will be pre- 
sented to the meeting :—(1) ‘‘ Water Power at Greenock,” 
by James McAlister, Assoc. M. Inst. C.E.; (2) “ Variation 
of Consumption of Water in Towns,”’ by John Bowman, 
M. Inst. C.E.: and (3) “ Tron Deposit in Cast Iron Pipes,” 








of the steamer, and it consists in widening the shelter, 


crane must be made much higher—so as to extend 





by J, R, Fox, M. Inst. C.F. 
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Railway Matters. 


WE regret to hear of the death of Mr. Perey A. Hay, the 
secretary of the Midland Great Western Railway of Ireland. 


In the year 1913 the District Railway Station at Victoria 
was used by 16 million passengers ; last year it was used 
24 millions. 





by 


Ar the Degree Congregation of the Birmingham Uni- 
versity on July 5th next, the honorary degree of LL.D. 
is to be conferred on Sir Henry Fowler. 

BEGINNING on Monday next, the 9.50 a.m. relief Scotch 
express from King’s Cross and the 10.15 a.m. from Edin- 
burgh will run every day, and not only on Mondays and 
Saturdays. 


THe most efficient length of smoke tubes in locomotive 
boilers is about eighty times the diameter. If longer, 
the increase in heating surface does not ¢ompensate for 
diminution in draught. 


‘Tne extension of the Hampstead line beyond Hendon 
to Colindale, Burnt Oak, and Edgware is now rapidly 
approaching completion, and it is hoped te open this 
line in July of the present year, 


Own the Lancashire and Yorkshire Railway the district 
representatives of the civil engineer were classed as 
permanent way inspectors.’’ We are interested there- 
fore in seeing that a list of recent changes in the London, 
Midland and Scottish officers speaks of these ventlemen as 


resident engineers.”’ 


Tue Moorgate-street Station of the City and South 
London Railway has been undergoing reconstruction after 
twenty-four years’ service. On July Ist two new esca- 
lators, having a capecity of 10,000 passengers per hour, 

will be brought into use, and the existing three lifts dis- 
pensed with. The new booking hall will have an entrance 
off Moorgate-street, Moorfields and Short-street. 


Ir is expected that fast eleetric trains will be running 
between Clapham Common and Morden in December, 
1925. Work on the M@rden line is now in full swing 
day and night. Vertical service shafts 50ft.-60ft. deep 
and composed of cast iron segments have been sunk at 
all station sites, and within a few days the rotary exca- 
vators will be in position and ready for their 5-mile journey 


in London's clay. 


THE new Sheffield Pullman which, as announced in this 
column on May 9th, is to be introduced by the London and 
North-Eastern Railway on Monday next, will run to and 
from King’s Cross, There will be no stop between London 
and Nottingham, and the 1284 miles will be covered in 
143 min., as compared with 135 min. for the 1234 miles 
for several trains by the Midland route, and 136 min. for 
the 1264 miles by the 3.20 p.m. from Marylebone. 


THe Associated Society of Locomotive Engineers and 
Firemen hes issued an intimation that there is discontent 





among its members as to the re-classification of the men, | 
resulting from men engaged in shunting work being paid | 
less than men working on the main line. This was one of | 
the points in dispute last January. The men say there | 
has been unnecessary delay; the companies reply that | 
the details are very complicated and need time to adjust. 


At the recent annual conference of the Railway Clerks’ 
Association, a motion was made in favour of securing to 
railway workers a definite share in the control of the rail- 
way industry. The President opposed it on behalf of the 
Executive, who, whilst in agreement with the men taking 
a share in the control and with the principle of netionali 
sation, considered the motion committed the Association 
to something not yet decided—one railway union. The 
motion was defeated. 


In our issue of the 23rd inst., writing of the sale of loco- 
motives built at Woolwich, we stated that the twenty 
which were recently sold were purchased by the London 
and North-Eastern Railway Company. We are now in- 
formed by Messrs. George Cohen and Armstrong, agents 
of H.M. Government, responsible for the sale in question, 
that these Woolwich locomotives were sold to the Southern 
Railway. The mistake probably arises out of the fact that 
a few months ago 125 2-8-0 heavy freight locomotives 
the London and North-Eastern Railway 


were sold to 


Company. 


Tre Southern Railway Company's Bill passed safely 
through the Committee stage in the House of Commons 
last week. The embargo on an entrance for road vehicles 
off Eecleston Bridge into the South. Eestern and Chatham 
Station at Victoria, inserted in 1863, was withdrawn. 
The new access may be used for entrance and exit. The 
clause as to building houses, shops, flats, &c., wae approved, 
but a proviso was added that the forecourt at Victoria was 
not to be built upon nor any interference created with the 
free access to and egress from the station for pedestrians 
and vehicles. 


In anticipation of the opening of the extension to 
Edgware in July and of the new line to Morden next year, 
the London Electric Railways Company has placed orders 
for 127 new cars. By reason of the long distance which 
these cars will have to travel—-Edgware to Morden, for 
example, will be 25 miles—every care has been taken to 
provide as much comfort as possible. There will be spring 
cushions, upholstered in fawn-coloured plush, improved 
ventilation, arm rests and shaded lights. A new arrange- 
ment of the pneumatically controlled doors will also afford 
a width of 65ft. per car for entry and exit, as against 25ft. 
in the older type of car. 


A 45 HoRSE-POWER mctor omnibus, formerly used 
on the road between Ballymona and Portglenone, has 
now been fitted with flanged steel tires, and is being run 
by the London, Midland and Scottish Railway Company 
on the line between Coleraine and Portrush. A speed 
of 40 miles an hour has been attained on the rails, whereas 
the motor is not capable of more than 20 miles an hour 
on the road. It is estimated that the costs of Funning 
the vehicle on the railway will not exeeed of 
what they would amount to on ITrish country roads. 
The motor omnibus has accommodation for thirty-three 
passengers. The changing of the flanged steel tires for 
pneumatic orfes renders the omnibus ready agin for 
road service, 





spruce sulphite 








Notes and Memoranda. 


THE average annual consumption of coal in Canada 
during the period 1919-1923 was over 32,000,000 tons, 
while the coal equivalent of the water power installed 
was 29,000,000. 

Ir has been estimated that there are now about 140 
miles of underground work in the gold mines of Northern 
Ontario, and that the development of the mines is now 
at such a rate as to add about two miles a month to the 
total length, 

An American factory is usi high-pressure water 
for cleaning castings of sand and cores. A centrifugal 
pump, driven by a 50 horse-power motor, delivers 250 
gallons per minute at a pressure of 250 lb, per square inch, 
and the work is carried on in « closed chamber with glass 
windows. It is said that a casting which previously 
took a whole day to clean can be finished with the water 
jet in half an hour. 


An article in the April issue of Vulcan describes two 
unusual collapses of boiler flues, which both occurred in 
France. In each case the flue was corrugated for the 
whole length of the boiler, the collapse was from end to 
end of the flue, and only one of the two flues in both 
boilers failed. One coll horizontally and the other 
vertically until the two sides touched. It is suggested that 
the flues were not truly cireular, as manwfectured, and 
that they gradually deformed to the point of sudden 
failure. - 

CYANTTE, 2 mineral identical in chemical composition 
with andalusite and sillimanite, but differing im erystal 
form, has not yet been exploited to the same extent as 
andalusite, but has many interesting possibilities. Deposits 
believed to be of commercial importanee are 

the American Bureau of Mines, near Whea 
yoming, and near Charlotte Court House, Virginia. 
The latter deposit is being developed at present. The 


commercial ities of cyanite are not yet fully 
known. Like andalusite it inverts to ite when 
heated to temperatures, and possibly may be used 
to produce ite for refractory purposés. 


In his comments on the Gartshore Colliery accident, 
which occurred Pe i eee 
lost their fives, the Chief-Inspector of Mines 
says that generally the number of accidents in Scotland 
from explosions of fire-damp due to the use of naked 
lights can only be reduced by closer attention to the 
ventilation of places where fire-damp is liable to be given 
oft or to accumulate, and by the more general use of 
safety lamps. The rooted objection to the use of safety 
lamps should be met now that electric safety lamps 
are obtainable, which can be carried on the cap in the 
same way as it is customary in Scotland to carry naked 
lights. 


PAPER-MAKING experiments have shown that mixtures 
containing 60 to 70 per cent. of eucalypt pulp are capable 
of furnishing paper of considerably higher bursting and 
strength than made almost entirely from 
pulp under the same conditions. More 
papers made from mixtures containing about 60 per 
of eucalypt pulp exhibit superior opacity and good 


tensile those 
over, 
cent. 
finish. In the case of 
during drying than with papers containing a large pro- 
portion of sulphite pulp. The eucalyptus trees proposed 
as a source of pulp wood reach & size suitable for cutting 
in from eight to fifteen years, whereas spruce and other 
pulp woods require at least forty years to grow to this 
size. 

A sampLe of tin was recently analysed by the United 
States Bureau of Standards to determine the reason 
for its brittleness. The defect was found to be caused by 
the presence of about one-half of 1 per cent. of aluminium. 
Aluminium is unusual in tin, and the Bureau had no 
tested method for its separation and determination. 
Several methods were tried, and it was found that Gooch’'s 
method could be used with slight modification. The 
method has also been further modified, so that it is now 
applicabls to brasses and bronzes. Good results have been 
obtained, except with metals of high lead content, and 
it is believed that with some additional changes in the 
method successful analyses of a wide variety of materials 
can be conducted in a comparatively short time. 


In a short article commenting on the Canadian scheme 
for using Hudson Bay as an outlet for the grain grown 
in the West, the Engineering News-Record says >—** The 
facts that Montreal and Port Nelson are about equally 
distant from Fngland, and that Fort William and Port 
Nelson are about equally distant from the centre of the 
grain-raising district, make the Hudson Bay route look 
attractive to one who does not know or will not recognise 
the difficulties ; but the Canadian Gover t has fre- 
quently been warned of these difficulties and of the 
impractical features of the route, and until it can be 
be proved by careful scientific study that the route can 
be operated more cheaply than the present routes and 
that the loss to the Government through the diversion 
of grain traffic from the present routes will be ‘offset 
by the economies of the new one, then any further expendi- 
tures upon it will be money thrown away.” 


At the present time, when so much attention is being 
paid to atmospheric pollution, a note appearing in the 
Chemical Trade Journal is of topical interest. In it it 
is stated that it is common to find in most dust records 
in England a variable number of transparent spherical 
particles mixed with the ordinary irregular dust particles. 
In their resistance to chemical agents and to changes in 
physical conditions these minute spheres have many 





such papers, there is less shrinkage | 


Miscellanea. 


Two alternative sites have been surveyed for a railway 
and road bridge over the Limpopo River, Rhodesia, about 
156 miles from Fort Victoria. 


Tue Hollinger gold mines, in Ontario, has recently been 
handling 5000 tons of ore a day, and the plant is being 
enlarged so that it can deal with 8000 tons a day. 


His Masesry’s ship Glatton, which caught fire and was 
sunk in Dover Naval Harbour in September, 1918, to 
prevent an explosion, is to be raised by the Dover Harbour 
Board. 


Work has been started on a new gas-making plant for 
Vancouver. It is being supplied by the West Gas Improve 
ment Company, of Manchester, and will have an output 
of 1} million cubic feet a day. 


Ir is proposed to merge together the Mount Elliott, 
Hampden, and Mount Cuthbert copper mines, in Australia, 
and to extend the railway from Mount Cuthbert to the 
Mount Oxide mine, a distance of 70 miles. 


Aw increase of 2} per cent. is to take place in the wages 
of men employed under the sliding scale agreement 
governed by the Scottish Manufactured Iron Trade Con- 

ciliation and Arbitration Board. The increase, which 
takes effect on Monday, June 2nd, will remain in force for 
two months, at the end of which period a new rate will be 
announced. 

‘Tur Government of the Netherlands East Indies recently 
issued a call for bids for the working of the Kawah Poetih 
sulphur deposits. Borings were made in 1919, and it is 
reported that the quantity of sulphur-bearing deposits 
amounts to ximately 1,000,000 tons, one-half of 
which is 60 per cent. pure sulphur, with an equal quantity 
of 20 per cent. purity, or a total of 400,000 tons of pure 
sulphur. are several other sulphur areas in Java, 
some Of which are being worked at the present time. 


A RECORD size single-piece of silver ore, larger and richer 
than the “ ” sent from the Canadian Keeley Mine 
to the Empire Exhibition, has, according to 
Canada, just been taken from the fifth level in the Watson 
vein of the Frontier Mine, the South Lorrain property of 
the Mining tion of Canada. This piece of vein 
matter is 22in. wide, 3ft. 4in. long, and 2ft. in depth. The 
assay shows over 12,000 oz. to the ton, and as the piece 
weighed over 2} tons, it conteined over 30,000 oz. of silver 
It came out as part of a blast in a winze. 


Tue Tasmanian Legislative Council has agreed, accord- 
ing to the Industrial Australian, to pass the vote of £10,500 
as a contribution towards the cost of construetion of Ralph's 
Bay Neck Canal. Residents of the south-eastern portion 
of the State of Tasmania have for years been strenuously 
urging the construction of this canal, which will give more 
direct water communication between Hobart and an impor 
tant district in the south-east. The position: now is that 
the Government has parliamentary authority to call for 
tenders for the work, and to accept any which will not 
involve the State in an expenditure of more than £30,000 


On the invitation of the chairman of the Midland branch 
of the Institution of Mechanical Engineers (Major 8. J. 
Thompson, D.S.O.), students who are members of the 
University Engineering Society, of which Major Thompson 
| is also chairman, attended, with their ladies, a conversa 
zione in the great hall of the University at Edgbaston on 
the 22nd inst. The guests, numbering over 400, were 
received by Major and Mrs. Thompson and Mr. W. H. 
Patchell, President of the Institution of Mechanical 
Engineers. A programme of music was played by Messrs. 
John Thompson's Engineering Works band, and there 
was dancing in the drawing-office. 


EXPERIMENTS with a new electric welder, which have 
been carried out in certain of the mines of the Rand, have 
been so successful that it is estimated that further con 
siderable economies in the industries drill steel bill, which 
averages over £250,000 a year, will be effected. By the 
new process a short tungsten steel bit can be welded to the 
end of an ordinary steel shank. A tungsten steel drill 
will do at least three times the work of an ordinary high 
grade steel drill, and the new method will not only be more 
economical in itself, but it will save the cost of transport - 
ing the drills to the surface for resharpening and temperiny 
at frequent intervals. Instead of the average of 18in. to 
20in. per bit, as at present, it is estimated that with a 
tungsten-tipped bit, at least 60in. will be drilled before re 
sharpening is necessary. 

Tux City Librarian of Coventry reports that 311 volumes 
and 2100 pamphlets have been added to the Commercial 
and Technical Library. The trade catalogue section has 
proved very popular, and will continue to be increasing!) 

pular as its value becomes known to the general publi: 

firms in the city have used this department to obtain 
information regarding thé manufacturers of articles which 
were required, and individual readers find the boxes of 
catalogues relating to more general subjects of special 
interest. In the bibliographies published during the year 
attention has been directed to the trade catalogues on 
each eubject, and there is little doubt that this collection 
has abundantly justified the slight expense mvolved, and 
has been the means of increasing the value of the libraries 
to numerous citizens. 


Tue first step towards the exploitat ion of the oil shale 
beds of Somerset has been taken in promoting a Bill for 
a light railway between Bridgwater and Combwich. 
The intention is to establish docks at Combwich, which 
will thus hecome in effset -he port of Bridgwater. The 
channel between Combwich and Steart Point will, if 





of the characteristics of glass. They vary in di t 

from about 14 microns downwards, and the number 
present fluctuates considerably. For example, in London 
they are usually most abundant towards the end of 
March, when they reach something like 50 per cent. of 
the total dust count. Possible explanations of their 
origin are many. They ee ee a 
fungi or pollen drops of oil or of solution, furnace 
ash, bits of crystal too small to show definite shape, 
organic matter synthesised from carbon dioxide and 
water by radio activity, cosmic dust, or, finally, volcanic 
dust, 





ry, be dredged, and thus ships of 10,000 tons will 
be able to use the Combwich docks. An important point 
is that although the new line ie described officially as a 
light railway, it is intended to construct it of the standard 
gauge. Powers will also be taken to continue the line 
through the oil shale beds eventually to what-will be the 
other terminal port of Watchet. Surveys have already 
been made, and all the initial steps have been taken. It 
is hoped to begin work on the four miles of line between 
Bridgwater and Combwich shortly, and to complete the 
| line in about three months after the work has been com- 
| menced, 
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EMPIRE EXHIBITION~STEAM TURBINES 
THE BRUSH ELECTRICAL RNGINEERING COMPANY, LIMITED, LOUGHBOROUGH, ENGINEERS 
(For deacription see page 591.) 
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FIG. 144—-ROTORS FOR LJUNGSTROM TURBINE 














FIG, 145—-BOTTOM HALF OF CASING, AND BLADE SYSTEM FOR 5000-KILOWATT TURBINE 
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cated. The final factor touched upon in the 
address is one of remarkable fascination. It is 
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Machine Tool Trade of America. 


The 


On another page we reprint the presidential 


address which Mr, Ralph E. \¥janders delivered 
on “May 22nd to the National Machine Tool 
Builders’ Association of America. Mr. Flanders’ 


review of the present condition and future prospects 
of the machine tool trade of America is interesting 
and instructive in itself, but his vision carried him 
beyond machine tools alone towards a wider pros- 
pect of the engineering industries. For both 
reasons we advise our readers to study the address ; 
the short time they must devote to it will be amply 
repaid in the food for thought that it will give 
them. In some respects it deals with subjects 
which are peculiar to America and which have no 
weight in Europe, but the general economic prin- 
ciples which control the demand for machine tools 
are the same all the world over, and the hopes and 
fears which inspire makers on the far side of the 
Atlantic are the same in kind as those which are 
debated in the workshops and markets of Europe. 
We may therefore listen to the opinions of an 
American so well qualified to speak as Mr. Flanders, 
of the Jones and Lamson Machine Company, with 
as much attention as we would give to the words 
of the leaders of one of our own great machine 
tool firms. 

Those who are not in touch with American 
affairs may perhaps be surprised to learn that the 
machine tool trade ,of that country is in a bad 
way. According to Mr. Flanders, the average 
rate of output for 1923 was but 36 per cent, of 
that for 1920, which he regards as a normal year, 
and the rate for the first half of the present financial 
year was somewhat lower. How does it come about 
that in-a period of admirable business in other 
branches the machine tool trade has languished ? 
That is part of the problem with which the presi- 
dent dealt. He observed that machine tools are 
several removes distant from the consumer, and 
that as a consequence, whilst an improvement 
in trade is not immediately reflected in an increased 
demand for tools, the market falls off instantly at 
‘the first chill breath of an unexpected recession 
of demand on the part of the ultimate consumer.” 
That phenomenon is well known in the machine 
tool trade and is, of course, as familiar in Britain 
as in America. It is from it that we are suffering 
at the present moment, and it is it which checks 
any hope of the revival of the machine tool trade 
until the general improvement of industry has got 
well under way. The other factors with which Mr. 
Flanders dealt—the question of immigration and 
public lands—are peculiar to the United States. 
We may be thankful that we have no question of 





so some new industry springs up, it, too, will reach 
‘ from the blue ”’ just as they did. It is fruitless 
even to guess what it may be ; whether it will be 
fundamental and general, like the steam engine 
and the dynamo, or specific, like the motor car. 
But this we may say, that it is far leas probable 
that no new invention will lead to a new industry 
than that some new discovery in the realms of 
science will make all industry unnecessary by pro- 
viding man with all he needs without exertion. 
Even should scientists succeed in extracting from 
the atom its energy, or, less arrogantly, be satisfied 
with the mere conversion of fuels into electricity 
without the interposition of heat engines, we may 
rest assured that the world would not be content 
to accept these gifts but would desire to turn them 
to further purpose and would develop around them 
new occupations and new industries. That reflee- 
tion should bring comfort to the builder of machine 
tools, for there is no great industry which does not 
depend on machinery and there is little machinery 
that can be produced without machine tools. 
Mr. Flanders himself does not for long remain in 
doubt about the revival of his industry. “ There 
will be again,” he exclaims with confidence, “a 
steady growth of our machine-made civilisation, 
and even if population should suffer restriction, 
yet with the intellectual advancement of man 
the dislike to perform menial tasks will augment 
the demand for machinery. There is plenty of room 
at the bottom with no one to fill the room.’ And 
so Mr. Flanders is led to prophesy of the American 
machine tool trade that, whilst it is faced ‘ by 
several months of business that will be neither 
desperately bad nor ‘ rather poor,’ but somewhere 
in between,” yet ‘ beyond that point the indica- 
tions appear to point to a gradual improvement 
extending over a period of years. The 
question of how long it will take to arrive at the 
desired consummation depends mainly on two 
elements : a wise measure of tax reform, and an 
increase in confidence and fair dealing between the 
various elements of the social structure.” 

If we were asked how far may we apply these 
reflections on the machine tool trade of America 
to the same industry in this country, we should 
reply that with the exceptions we have already 
noticed they are as true of the trade in Europe as 
of that across the seas. When some new and Great 
inventions bring—as some day it surely will— 
vast industry in its train, the machine tool alien 
of Great Britain will flourish as greatly as those 
of the United States ; and, if before that time comes 
we must rely on the demands of existing industries, 
we may rest assured that through wise handling 
of the problems of taxation and the adjustment of 
the “various elements of the social structure’ 
we, too, in this old country, may enjoy once more 
the fruits of industry. The future rests with our- 
selves. There is, as far as we can see, not a single 
particle of reason for believing that the world has 
really reached a period when the demand for 
machinery will slacken or diminish. The phase 
through which we are passing is temporary, and 
when it has gone by, whether we are or are not to 
profit by the revival, will depend wholly upon our 
ability to adjust ourselves to the conditions. Of 





ithe kind here to make the problem more compli- 


one thing we may be sure; that if Labour is too 
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greedy of reward or too resolved to destroy capital, 
or if Capital is sluggish in meeting new develop- 
ments or illiberal in its handling of Labour, then 
the renascence of industry will leave us untouched 
and we shall continue to lament a decadence which 
we have brought upon ourselves. 


Tank Locomotives. 


Tue large “ Baltic ’’ type express tank engines 
now under construction at Horwich, particulars 
of which we gave in our impression of April 25th 
last, and with which we hope to deal more exten- 
sively in the near future, calls attention to the 
continued development of the tank locomotive 
for comparatively long distance fast passenger 
services. Looking back, it may be said that the 
use of tank engines for fast main-line services 
originated on “‘ The Brighton,” in Mr. D. Earle 
Marsh’s time. ‘The work which his particular 
engines accomplished, not only on the Brighton 
line, but also on occasions between Willesden and 
Rugby on the North-Western, showed in a con- 
vincing manner that locomotives of the type could 
perform in a creditable way work which would be 
generally assigned to tender engines. 

In nearly all mechanical engineering, and espe- 
cially in locomotive design, good characteristics are 
associated with disadvantages which are insepar- 
able from them. The tank engine for express 
service is no exception to the general rule. Its 
most favourable features are, briefly, its ability 
to run safely in either direction, that is, either funnel 
or bunker first ; its comparatively short length for 
the power available ; and, possibly, some reduction 
in first cost. To set against these merits, we have 
disadvantages which may be said to vary with the 
weights allowed ; we mean the permissible boiler 
proportions and the water and fuel capacities. 
But there is yet another disadvantage which cannot 
be lightly dismissed. It is the question-of acces- 
sibility. It is, perhaps, of little importance so far 
as the motion parts are concerned, but must be 
considered in connection with the boiler, for with 
side tank locomotives it is quite impossible to 
effect any renewals to the fire-box water space 
stays without taking down the tanks or, worse 
still, lifting the boiler off the framing. It may be 
contended that there are tender engines so designed 
that such repairs are made with difficulty, they 
are at the worst better in this respect than tank 
locomotives. However, leaving this point, we 
turn to some of the other considerations which 
affect the design and use of tank engines. The 
size of the boiler, and, as a consequence, the power 
of the locomotive, at any rate in the case of one 
intended for high-speed traffic, is a point which 
requires careful study, for to the weight of a large 
boiler full of water we have to add that of the 
tanks and the water in them. The weight of the 
engine is, of course, greatly increased, and often 
a large part of this weight is carried on the coupled 
axles. That distribution of the weight is all to the 
good from the point of view of adhesion, but the 
axle loads may reach the maximum allowed before 
the desired boiler power and water-carrying capa- 
city can be realised. Fortunately, the use of super- 
heated steam has largely reduced the designer’s 
anxiety in this respect, it being, we believe, safe 
to say that a water capacity of 2000 gallons will 
now do what would have required probably as 
much as 3000 gallons before superheated took the 
place of saturated steam. Hence, a relatively 
moderate bunker capacity serves for quite a con- 
siderable mileage, and track troughs, when avail- 
able, still further help the situation so far as water 
is concerned. Mr. Hughes’ engine, we may note 
in passing, is fitted with a breeches scoop, so that 
it may pick up water in either direction. At the 
fork of the breeches is a flap valve which prevents 
water issuing through whichever may happen to 
he the trailing leg. This breeches scoop spans tlie 
trailing axle of the rear bogie. A striking example 
of what could be done with a superheater tank 
engine in express service was well illustrated by 
the way the four-coupled Brighton tanks above- 
mentioned ran trains of some 250 tons in weight 
between Willesden and Rugby, 77 miles without a 
stop at 52 miles per hour, with no more than 2100 
gallons of water in the tanks—work which not only 
showed what a tank engine could do as such, but 
which also indicated an unmistakable manner 
how little water was required when using super- 
heated steam. 

The new Horwich tank engines will be the most 
powerful in the country so far designed for fast 
services. In many respects, they duplicate the 
large ten-wheeled six coupled express locomotives, 
some particulars of which will be found in our issue 


of April 15th, 1921,and in view of the large boiler 
provided and the side tanks, each carrying 500 
gallons, the axle weights, which in no case reach 
19 tons, may be considered moderate. We under- 
stand that in addition to work of a more or less local 


| nature, it is intended to use the new engines on 


longer runs with “ residential ’’ expresses, up to 
about a radius of 50 miles, and in due time it will 
be interesting to learn how these huge tank en- 
gines compare in running costs with tender engines 
when working the latter services. Tank engine 
enthusiasts are sometimes led to express the view 
that the design is suitable for long-distance express 
work. With every admiration for their capacity 
and the remarkable improvements that have been 
made in them, we doubt if it would be advisable 
to extend them beyond the kind of service for 
which they are especially adapted. Water capa- 
city, as we have seen, is not a serious stumbling 
block, but fuel space is limited, and a tank engine 
will, we presume, certainly have to coal twice a 
day, against once for a tender engine. So far as 
either-way running is concerned, it is not of any 
great moment, at any rate on express services ; 
it may be that the practical consideration here is 
the valve setting, and we question if the setting 
is so good for efficient running in back as in 
forward gear. We shall be interested to see if 
Mr. Hughes runs his engines regularly in both 
directions. On the all-important question of weight, 
there seems little to choose. Mr. Hughes’ new 
engines turn the scale at 99.75 tons, as against 
111.3 for the tender engines. There is therefore a 
saving of some 11.5 tons in total weight. 
But the tender engines carry 1.5 tons. of 
fuel and 480 gallons of water more than the tank 
engines, or an additional weight of fuel and water 
of about 3.6 tons, so that the increased “‘ radius 
of action,” if we may use the term in connection 
with locomotives, obtained by using the tender is 
obtained with an expenditure in weight of some- 
thing less than eight tons. 








The Manufacture of Railway 
Tires. 


The following article has been written for Tar Enat- 
NEER by an old steel maker, who was working in Shef- 
field fifty years ago. It gives an invaluable record of 
work done in those days, and, as our contributor had 
note-books to reinforce his memory and augment his 
facts, may be accepted as perfectly reliable. 

THE first tires made separately from the wheel 
centres consisted of an iron bar which was bent to 
form a ring and then welded. The welded hoop 
thus formed was afterwards rolled or machined to 
the required section. 

The first tire rolled from a solid block appears to 
have been made by Charles Bartholemew and John 
Heppenstall, who in 1857 took out a patent—-No. 1369 
—for ‘‘ Machinery for Rolling Tires and Hoops for 
Railway and other Wheels.” In 1861 and 1862 two 
patents were granted to the same inventors for making 
“ Circular Blooms for Tires, &c.’”” The specifications 
say the blooms may be made of iron or steel, the iron 
or steel was to be cut into pieces and piled to form a 
circular bloom, which was welded either by a steam 
hammer or in a die, and afterwards rolled by the 
machine patented by the same inventors in 1857. 

It is generally assumed that the weldless steel tire 
came into use after the introduction of the Bessemer 

- There is, however, reason to believe that 
weldless steel tires were originally made from crucible 
steel. Tire ingots made from crucible steel were still 
in use forty or fifty years ago. They consisted of 
discs, 12in. or 16in. in diameter and 8in. or 10in. 
thick, which were cast in iron moulds about a sand 
core, 80 that as delivered to the tire mills they re- 
sembled rather thick punched tire blanks. It is 
reported that the considerable fortune of the owner of 
a well-known Sheffield steel manufacturer arose from 
the fact that he bought worn-out railway tires and 
rolled them into bars, which were sold as crucible 
tool steel. The tires were nicked and broken, in order 
to sort them by the appearance of the fractured 
surfaces, into ‘ tempers’ suitable for various kinds 
of tools. 

The Bessemer process, which brought steel into use 
for structural purposes, supplied the material which 
finally eliminated the use of wrought gron for tires 
and axles. Some fifty years ago or more the manu- 
facture of weldless steel tires was an established 
industry. Tires were being made in the Sheffield 
district by Butchers, Cammell’s, Brown's, Bes- 
semer’s, Brown Bayley’s Steel Works, Fox’s, Steel 
Peech and Tozer, and probably two or three other 
firms in Sheffield and elsewhere. A collection of old 
wagon and carriage tires, to be mentioned later, com- 
prises many branded ‘“ Bessemer Steel,’ and some 
branded ‘ Special Steel.’’ All those, however, made 
prior to 1880 are undoubtedly Bessemer steel. 





The processes of tire making fifty years ago were 





very much like :they are to-day, One plant, con. 
sisting of two punching hammers, two becking 
hammers, two tite mills, a “‘ Collier” and a “ Gallo. 
way,’ may be regarded as typical. The punching is 
nowadays done with a press, becking is done on q * 
roughing mill, and re-heating in continuous gas. 
fired furnaces; but the processes, apart from the 
mechanical appliances employed, are identical with 
those of the past. 

Those who make high-tensile tires to-day and sigh 
for easy specifications to which their fathers worked, 
have probably no notion of the difficulties associated 
with the early days of the Bessemer converter. Blows 
or heats contained from 5 to 10 tons of molten steel, 
To get the most perfect blowing conditions, the stee} 
maker had to contrive as far as possible that the 
molten metal from the cupola should have a content 
of 1.6 to 1.8 per cent. silicon, his reason being that 
with a lower percentage than 1.6 per cent. the heats 
were liable to be too cold, and with a higher percentage 
than 1.8 per cent. too hot. ‘Tire steel was the most 
difficult to make of any of the numerous kinds pro 
duced in the converters, because only a very narrow 
margin for heat lay between the bad and the good 
result. The “ hot heat ’’ had to be cooled by charging 
cold steel scrap during the blow, and that treatment, 
except when a highly silicious charge had to be dealt 
with, nearly always resulted in the blower succeeding 
in getting the right temperature. If, however, he 
was not successful in doing so well within the time of 
the finish of the blow, the steel rose in the moulds 
after casting and was worthless for tires. The * cool 
heat ’’ was a hopeless case, and the best possible had 
to be done with it. Generally, it was poured into 
longitudinal ingots, 10in. to 12in. square, and used for 
general purposes in the works, such as crowbars, 
levers, tongs, &c. In any case, it was rigidly barred 
from use as tire steel. The cool heat was always an 
anxiety, and trials were often made to raise the tem 
perature while blowing, by the addition of rich ferro 
manganese ; but the extra calories developed by this 
alloy were not sufficient to do more than restore a 
blow that was only slightly deficient in heat. For- 
tunately, however, when it became possible to get 
rich ferro-silicon the cold heat became less objection- 
able, and scores of blows that would otherwise have 
been of secondary quality or lost altogether were 
made into first-class tire steel by the aid of this very 
useful heat-producing alloy. é 

Great difficulty was experienced in training up men 
for this exacting work, and it will perhaps be gathered 
that a good blower was somewhat of a treasure. He 
had to have exceptionally good eyesight to detect the 
slight and subtle changes that kept continually 
oceurring in the flame, and, moreover, be capable of 
forming quick and correct decisions for the treatment 
of the heat during its conversion. The time available 
was extremely limited, and as the whole process 
depended upon this one man, it follows that he re 
quired to be of exceptional ability to conduct these 
operations satisfactorily. To guide him in this 
difficult work, there were three outstanding pheno- 
mena, viz., the colour of the flame, sparks, and the 
dropping of the flame when decarburisation was 
complete. Sparks were divided into three categories 
—*‘* midges,” “‘ wasps,” and “ butterflies.” The 
“* midges " and ‘‘ wasps "’ were indicative of hot heats, 
the ‘‘ butterflies "’ of more normal temperatures, but 
when very large and white a sure sign of a cold heat. 


The tire ingots were circular in shape, something 
like a beehive, and known as “‘ tire cheese ingots ” or 
more generally ‘tire cheeses.” Many experiments 
were made before the best shape of the dome part o! 
the ingot was arrived at. Sections of these ingots 
revealed the fact that if the dome were too flat the 
entrapped gases left blow-holes nearly all over the 
upper surface of the ingot, which could not be com- 
pletely punched out at the hammer. The best results 
were obtained from ingots having an acute dome, ani 
this shape became the standard type in many works. 
After being allowed time to set, the ingots were loade«| 
up and sent on to the tire department. Frequently. 
they were charged hot, and many thousands of finishe«! 
rolled tires have been made which six to seven hours 
previously existed in the shape of pig iron in the stock 
yard. Surely a quick and economical method 0 
producing tires ! 

In those days the falling weight—20 cwt. 
satisfied the demands of the engineers, and no requests 
were made for tensile tests or analyses, until some 
years later. Nevertheless, in the works with which 
the writer is most familiar, a standard composition 
for all classes of tires was aimed at, and no change 
of quality was attempted for any class of tire. 

The standard composition contained the following 
elements in the proportions given below :—— 

Carbon . 25 to . 30 per cent. 
Silicon .05 to .10 per cent. 
RO .. 1.20 to 1.35 per cent. 
Sulphur a .06 to .075 per cent. 
Phosphorus... .. .. . .06 to .07 per cent. 

Such a tire would give a tensile test approximately 

0 0 ures : 

: poten ng FE 35 to 37 tons per sq. inch 
Elongation on 2in. 20 to 25 per cent. 
Reduction of area : 35 to 45 per cent. 

The same class of tire under the 20-cwt. falling 
weight would be expected to give deflections similar 
to the following :— 

Fallinfeet .. .. 2 4 6 8. 
Def. in inches = oa ee 


test 


20. 


12. 
9” to 10" 


64" 


10. 
44° 
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Scores of thousands of wagon and carriage, and a 
large number of engine and tender tires, made on the 
above lines have been put on wheels, and so far as the 
writer is aware without a single failure. It is only fair 
to put on record, however, that in spite of the large 
volume of good material turned out, the tire cheese 
ingot had some serious defects. One in particular 
was the developments of cracks on the flange of the 
rolled tire. A system of mending these cracks was in 
vogue at the time which consisted of heating the tire 
at the defective part or parts to a welding heat on a 
smith’s hearth, and closing up this damaged part with 
an adhesive plaster of wrought iron at the same tem- 
perature. The iron, of course, being quickly hammered 
on or into the defective part. This process was called 
wedging, and to show the extent of the trouble, it is 
sufficient to point out that as many as 1200 to 1500 
of these wedges have been put into a week’s produc- 
tion of tires. The undesirability of such treatment 
was apparent to all, and determined efforts were made 
to overcome it. On close investigation, it became 
evident that the fault was mainly due to steel cast 
at too high a temperature. Steps were taken to 
avoid this, happily with such success that this very 
obnoxious method of “heat-treating” tires was 
completely dispensed with. 

It will be readily understood, however, that steel 
of such moderate tensile strength would not for long 
satisfy the railway engineers, especially for engine 
and tender tires, on account of the excessive wear and 
the frequency with which they had to. be sent to the 
repair shop for truing up. About the year 1882 the 
first demands came for tires of higher tensile strength, 
with increased resistance to tension, and a specifica- 
tion received from the New South Wales Railway 
asked for tires of 42 to 48 tons, with falling weight 
conditions, but without restriction for analysis. As 
no open-hearth furnace was available to the writer 
at that time, the steel was made in the Bessemer 
converter. It had a composition similar to that 
already given, except that the amount of manganese 
was increased and a small addition of chromium was 
made. The following is an analysis of the Bessemer 
steel made to fulfil these more exacting conditions : 

Carbon ovu.¥s a} -26 to .28 per cent. 

Silicon ee ~~. - 05 to .15 per cent. 


Manganese . 1.5 to 1.6 per cent. 
Sulphur 06 to .08 per cent. 
Phosphorus. . 065 to .075 per cont. 


Chromium 40 to .50 per cent. 


A tensile test on such a steel would give approxi- 
mately : 
Maximum stress 


Elongation in 2in, 
Reduction of area 


) tons per aq. inch 
M4 to 16 per cent. 
: 25 to 30 per cent 

‘These tires could not be made successfully with the 
circular ingot, and it became necessary to cast the 
steel into 10in. and 18in. square ingots, to be after- 
wards cut up into suitable blocks under the hammer. 
Nothing was known at this period about molecular 
changes or critical points in steel, but experience 
taught that something more was required than allow- 
ing the tire to cool in the open straight from the mill. 
So, in order to re-crystallise the structure —as it was 
then termed—-the tires were buried in ashes and 
allowed to cool for forty-eight hours, then taken out, 
re-heated to 800 deg. to 820 deg. Cent. and oil tréated, 
i.e., dipped into an oil bath. This method of treat- 
ment gave tires which fulfilled all the terms of that 
specification, many of the tires resisting the falling 
weight test in a remarkable manner, even from heights 
of 30ft. 

This account of tire making between the years 
1870 and 1880 is based on personal experience and the 
records of old note-books. Some of the early diffi- 
culties may appear to be overdrawn, but the technical 
reader should remember that the steel maker in 1870 
had a fickle piece of apparatus to deal with. As 
likely as not, he had no chemical laboratory, and he 
certainly had no rapid methods of analysis, such as a 
rush operation like the Bessemer converter process 
requires. In a place like Sheffield there were any 
nurober of workmen trained in the delicate art of 
making crucible steel, but such experience was not 
especially useful in the rough-and-tumble hurry of a 
Bessemer casting pit. Constructive ideas about heat 
treatment did not exist. 

With such facilities as were available, the early 
maker of weldless steel tires made a creditable show. 
In 1920 one of the early tire makers was so far inter- 
ested as to acquire and examine some two hundred 
tires which had been recently taken from service in a 
worn-out condition. ‘They dated from 1871 onwards. 
Each tire bore the date of manufacture and maker's 
name. None of the tires were broken, so that the 
oldest of them had been in service for nearly fifty years. 
It was of interest to observe that those of the old 
tires for which the writer was responsible conformed 
closely to the types of analyses given above. Others, 
notably some made by Cammell's and a few made by 
Bessemer’s, contained .50 to .55 per cent. carbon. 
Such tires would probably have a tensile strength of 
45 to 50 tons, which was an unusually high tensile 
tire at the date of manufacture, viz., in 1874. 

Another striking feature in the analyses of these 
old and well-worn tires was the amount of sulphur 
and phosphorus they contained. These so-called 


impurities were assumed to be .05 to .07 per cent. 
or thereabouts, but many of them actually contained 
.15 to .20 per cent. of either sulphur or phosphorus. 
Some of the tires were sectioned and sulphur-printed, 





and examined in other ways by modern metallo- 
graphic methods. So far as grain size is concerned, 
they were neither better nor worse than similar tires 
made nowadays, but more of them were segregated, 
having been made from blown ingots, than might now 
be considered tolerable. 

From several of the tires tensile and impact tests 
pieces were cut. ‘I'wo of the tires made in 1877 and 
1879 respectively, and notable for the amount of 
sulphur they contained, gave the following results : 


Mark. Cc, Si. Ma. 8. P. 
74/1877 spy 0 eee ah reo . 2s. cee «ct eee 
41/1879 oo ee ee. se Bee be Ce (ee Cee 

Mark. Max. Elong. R.A, Izod 

stress, percent. per cent. impact. 
74/1877 .. .. 40.4 .. 30.5 .. 46.9 18.28.25 
OO ee a, re )| FC 36.55.36 


There can be no doubt that the tires made to-day 
are more uniform and more reliable than those made 
fifty years ago. The advantage lies with the present- 
day maker in the better control exercised over the 
open-hearth, as compared with the Bessemer process 
of steel making ; in the improved types of ingots and 
methods of ingot making; and, where necessary, in 
the better applied and better understood processes 
of heat treatment, which enable him to produce tires 
with tensile strengths up to 65 to 75 tons. 








British Port Facilities. 


THE issue by the Chamber of Shipping of the report 
of the Committee which has during the past few 
months been engaged in an investigation of the 
facilities provided at British ports has revived interest 
in a subject of national importance. Great Britain 
is so dependent on sea transport that inadequate 
port facilities are a heavy handicap to her in the com- 
petitive conditions which exist in world trade to-day. 
Complaints on the subject of dock congestion have 
been heard for a long time past. They are founded 
mainly on the legitimate demand of the shipowner 
that the cost of sea transport shall not be increased 


| by delays in port which can, it is suggested, be avoided 
|if dock and harbour authorities will provide the 


necessary facilities, both in respect of berthage and 
mechanical handling equipment. But these criticisms 
of British port facilities assumed a new and more 
serious form last year when definite complaints were 
made by continental shipowning organisations, and 
comparison was drawn between the conditions at 
British ports and at ports of the northern seaboard of 
Europe generally. “The Chamber of Shipping, the 
most representative British body which could under- 
take the task, thereupon decided to appoint a Com- 
mittee which would, through various sub-committees 
and with the co-operation of trading interests, investi- 
gate these complaints. The Committee also under- 
took the work of eollecting statistics of the cost of 
loading and discharging in home, as compared with 
continental ports,-baé these figures are not yet avail- 
able, and will be issued at a later date. Nor is the 
investigation of Port of London facilities yet com- 
pleted. 

The account given in the main report made avail 
able this week, deals with nearly thirty ports, in- 
cluding Liverpool, Manchester, Glasgow, Bristol, 
Southampton, Hull, Dundee, and the whole of the 
South Wales and North-East Coast coal export docks. 
The general conclusion reached by the Committee is 
that while there are definite grounds for the criticisms 
of foreign shipowners, they have been made without 
a full appreciation of the difficulties with which British 
port authorities have had to contend. Dealing with 
the congestion which occurred last year, it. is pointed 
out that the physical volume of trade at British ports 
in 1923 was considerably im excess of that in imme- 
diately preceding years. Strong criticism was directed 
at the congestion of coal export docks last year, but 
it should not be overlooked that the exports of 
British coal, which in 1921 were only 24,500,000 tons, 
increased in 1922 to 64,000,000 tons, and showed a 
further increase last year to 79,500,000, which is 
6,000,000 tons in excess of the total recorded for the 
year 1913. This marked increase placed undue pres- 
sure on the existing facilities at a time when, as com- 
pared with the pre-war period, the working hours of 
those engaged in dock labour had been reduced and 
when there were considerable arrears, not merely of 
improvement, but of maintenance. The Committee 
expresses the opinion that port authorities have 
faced the problem of overtaking arrears in a resolute 
spirit, and notes that the construction of new docks 
and general improvements of loading and discharging 
facilities are already in progress at the ports of 
London, Liverpool, Glasgow, Bristol, Southampton, 
South Wales and on the Tyne and the Tees. It is 
thought, however, having regard to the considerable 
assistance which has been given to railway companies 
through the Trade Facilities Act in connection with 
new works, that port authorities have a good case 
for enlisting further Government aid in respect of 
guarantees on capital. It is estimated that a sum of 
between £20,000,000 and £30,000,000 has already 
been allocated to dock work, and it is known that 
other schemes, many of them of an ambitious char- 
acter, which would require large capital expenditure, 
are receiving consideration. 





Turning to the question of dock design and equip- 





ment, the Committee reports on the advantages, 
from the standpoiuts of greater accessibility and lower 
capital costs and operating, expenses, attached to 
open wharf and tidal docks, as opposed to enclosed 
dock systems, and recommends that this system 
should be adopted wherever local conditions make it 
possible. Southampton, where the tidal range is 
small, has, the report reminds us, been laid out mainly 
on the open-water principle, and other ports which 
have adopted the principle of open-quay construction 
with advantage are Glasgow, Newcastle, Dundee, 
and Middlesbrough. In areas like the Bristol Channel, 
where the tidal range is abnormal, the provision of 
tidal docks is, of course, impracticable. 

The criticism of continental shipowning organisa- 
tions was mainly directed to the facilities provided 
for shipping export coal and for dealing with import 
timber. On these subjects the Committee makes 
definite recommendations. It is stated that the best 
systems of coal shipment are high-gravity staithes, 
with hoppers of at least 40 tons capacity, and gravity 
spouts or conveyors with lateral movements: ‘The 
most. efficient loading plant inspected was the elec 
tric belt conveyors which have just been put in opera- 
tion at Sunderland. It is recommended that the size 
of coal wagons should be increased up to a capacity 
of at least 20 tons, with the object ultimately of 
bringing the 40-ton truck into service, and the 
opinion is expressed that it would pay colliery owners 
to adapt their screens to accommodate high-capacity 
wagons. The cost of this improvement would, it ix 
stated, be counterbalanced by cheaper haulage and 
cheaper and quicker loading. Attention is also directed 
in the report to the importance of providing ample 
siding accommodation for the rapid feeding of hoppers, 
as faults in this respect frequently have a serious effect 
on the efficiency of the actual loading appliances. 
The best lay-out of siding accommodation inspected 
was at Immingham. For dealing with timber imports, 
the Committee recommends that pitwood and pit 
props should always be discharged by crane direct 
into wagons, and neither in their case nor in that of 
sawn wood should direct discharge on to a quay be 
allowed. 

A preference is indicated for the installation of 
electric cranes of the luffing self-travelling type. In 
connection with imports of iron ore, heavier cranes 
than are generally installed should, it is proposed, 
be provided, designed to deal with not less than 5-ton 
grabs. In this connection, the installation at Ardros- 
san is specially commended. The adoption of the 
transport gantry system of ore discharge at docks, 
where ore imports are on a considerable scale, is 
strongly urged. For dealing with grain, the Com- 
mittee recommend the use of elevators and silos and 
movable suckers, in preference to the fixed bucket 
type. In certain instances, floating grain appliances 
are said to be required. In the case of general cargo, 
the system preferred by the Committee includes the 
fitting of sheds with overhead gantry cranes or mov- 
able light cranes, and an ample supply of electric 
runabout trolleys. On the subject of railway 
facilities, objection is taken to the existence at many 
ports of constricted approach roads. There is, 
it is believed, ample justification for the partial 
reconstruction of the railway system at docks to permit 
the freer ingress and egress of traftic, and in some of 
the ports inspected it is held to be necessary that the 
reconstruction of the railway system should be taken 
in hand without delay. 

Labour questions are also dealt with at some length 
in the report, and it is pointed out that the reduced 
hours of working at British ports has been econe- 
mically prejudicial during the present period of acute 
foreign competition. With most of the recommenda- 
tions there will be general agreement. The engineer- 
ing problems involved are simple; the financial 
question requires anxious thought. 


LIMITING ExPENDITURE ON LONDON Dock SysTEMs. 


The serious character of the financial problem 
with which port authorities are confronted in under- 
taking new works is illustrated by the modification, 
on the ground of expense, of the ambitious scheme 
of the Port of London Authority for a new dock 
at Tilbury. It would appear from a statement 
in Parliament on the subject, that the original 
plans, which provided for an expenditure of about 
£8,000,000, have been modified to an extent which 
will, it is estimated, reduce the cost of the works 
to £1,500,000. It was realised when the scheme 
was examined in detail that the case for carrying 
out the full plans could not be justified, notwith- 
standing that a Government guarantee in respect 
of capital, under the Trade Facilities Act, had been 
promised. The idea of constructing a new dock 
has been abandoned, and, with it is understood 
the concurrence of leading shipowning interests, 
it has been decided to limit the new works to an 
extension of the existing wet dock at Tilbury, and 
the construction of a new dry dock. It is believed 
that the requirements of the immediate future at 
least can be satisfied by the more modest scheme. 








THe Admiralty has decided to demolish the remainder 
of the “mystery ’’ tower in Shoreham harhour. The 
tower, most of which has been broken down, is in the line 
of shipping entering the harbour, and is a cause of much 





inconvenience. 
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The North-Eastern Werkspoor 
Double-acting Marine Oil Engine. 
No, T. 


In our issue of January 6th, 1911, we published an 
account of the first oil-engined cargo ship, the Vul- 
canus, which was propelled by a single screw and 
driven by a six-cylinder reversible marine oil engine, 
designed to develop 500 brake horse-power at 180 
revolutions per minute. This engine, which was con- 
structed in Amsterdam, embodied many new features, 
and was outstanding on account. of the sound prin- 
ciples of marine engine design which were applied to 
a then comparatively new form of propelling machin- 
ery. In the intervening period, the Werkspoor Com- 
pany, of Amsterdam and Utrecht, has equipped a 
large number of motor ships, and the firm’s design 
of marine oil engine has been adopted both in Britain 
and America, where several ships have also been fitted 
with marine oil engines of the Werkspoor pattern. 
The Werkspoor Company has contributed much 
towards the solving of various problems connected with 
internal combustion engine work, one prominent 
development being the production of an ingenious form 
of reversing mechanism. Throughout its history, the 
Werkspoor factory has been associated with four- 
stroke cycle engines, and it is not surprising therefore 
that the newest production of its designing depart- 
ment should be a = direct-acting double-acting 
engine of the four-eyele type. In this ¢ase the 
Werkspoor Company has the advantage of asso- 
ciation with one of the foremost of its British 
licensees, the North-Eastern Marine Engineer- 
ing Company, Limited, of Wallsend-on-Tyne, a firm 
which has oceupied for many years a leading position 
in the construction of reciprocating marine steam 
engines, and is already well known for the North- 
Mastern-Werkspoor oil engines it has built. 

The leading particulars of this large engine, which, 
since January, has been running in the Wallsend 
works on the test bed, are as follows : 

800 mm. (31 }in.) 

1400 mm. (55in.) 

470 mm, (18}in.) 

250 mm. (9fin.) 

210 mm. to 240 mm 

(8}in. to 9}in.) 
Lift. Odin. 

24.29 tons 
95 r.p.m, 
750 

600 

1000 


Bore of cylinder 

Piston stroke .. ..  .. 
Diameter of crank shaft 
Diameter of piston-rod a 
Diameter of connecting-rod 


Fly-wheel, diameter 

Weight of fly-wheel 

Normal speed ote AREY eae > 
Continuous indicated horse-power 
Continuous brake horse-power 
Maximum indicated horse-power 


The size of eylinder and the general dimensions | 


were fixed as representing tried and successful prac- 
tice with single-acting four-eycle marine oil engines, 
but it is the opinion of the builders that the dimen- 
sions adopted do not in any way represent the limit- 
ing sizes to which engines of this new type may be 
built. 


A Drrect-actinc DeEsIcn. 


It will be noted from the drawing which we 
reproduce in Fig. 1 that the engine is of the 
dlirect-acting type that is, the cylinder pressure 
is transmitted directly from the piston through 
a single piston-rod and connecting-rod to the 
erank shaft. The designers inform us that 
they have adopted this type as it offers the maxi- 
mum simplicity and reliability, and at the same 
time gives full access to all the working parts. The 
design is one, it is stated, with which any sea-going 
engineer would be quite at home at once. 

The portion of the engine below the crosshead 
follows closely the accepted practice for marine engines 
fitted with the foreed lubricating system. In the case 
of this experimental engine some interesting modifica- 
tions have, however, been made. As the unit was of 
the single-cylinder type, it became necessary to 
provide some form of balancing, and to do this con- 
veniently the main crank webs were extended to form 
balance weights. This procedure is, of course, only 
necessary with a single-cylinder engine, and such 
weights will not be needed when the multi-cylinder 
engine is built. 

The main bearing caps are threaded on to and 
secured to the bed-plate by nuts on main through 
bolts, which are carried from the bottom of the bed- 
plate up to the cylinder beam top. Provision is 
made for removing the top half of the main bearing 
brass, which is separate from the bearing cap, and 
the removal of this provides means for inspection and 
adjustment. This arrangement of main through bolts 
is such that these bolts take up all the vertical forces 
caused when combustion takes place on the under- 
side of the piston. 

The accessibility of the main parts of the engine 
has received careful consideration and the main 
crosshead, which runs in double guides, has been 
so designed that it can be readily adjusted in case of 
overhaul. The ahead lateral thrust is taken by a 
single guide, and the astern thrust on two guides. 
Particular attention has been given to the piston- 
cooling arrangement, with a view to producing a 
robust and simple cooling system. The telescopic 
pipes carrying the piston cooling water are anchored 
to the astern guide shoes, and from this point the 
water reaches the hollow piston-rod through a con- 
necting pipe of heavy gauge. All the glands on the 
telescopic pipe are arranged in a quite accessible 





position above the top of the crank case, so that if 
any water leakage takes place it may be easily ob- 
served, and, further, the water cannot reach the 
crank case and contaminate the lubricating oil. The 
top portion of the cylinder does not differ in any 
important detail from standard North-Eastern- 
Werkspoor practice, a solid cylinder head with the 
well-known Werkspoor reversing and starting gear 
being employed. Some addition to the valve gear 
was necessary in order to operate the valves on the 
bottom side of the cylinder, and for this purpose 
extra fuel, air inlet and exhaust cams have been 
added to the cam shaft. The valves on the bottom of 
the cylinder are actuated by levers controlled by 
push-rods working from the cam shaft. Two extra 
cams are also fitted to the starting shaft, their purpose 
being to hold the bottom exhaust valve open and the 
bottom air-inlet valve shut in certain positions of the 
starting shaft. 


Tae Borrom CyLInperR SpPacr. 


In this engine considerable 
to the combustion space on the underside of the 
piston and the arrangement of valves in connection 
with it. 

The bottom of the cylinder is closed in by means 


of a water-cooled bottom cover, through which the 
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“Tue Encimeca” 
FIG. 1- VERTICAL SECTION THROUGH ENGINE 


piston-rod passes. This rod, which is nearly 10in. 
in diameter, passes through a gland in the cover, 
which contains a number of semi-circular metal 
packing rings and has a depth of a little over double 
the diameter of the piston-rod. Towards the front 
side of the engine a throat or port is formed in the 
wall of the cylinder liner, which communicates 
directly with the combustion chamber. This chamber 
is of pear-shaped form with the neck leading to 
the cylinder slightly inclined in an upward direction. 
All parts of the combustion chamber are protected 
with cast iron liners, these consisting of a throat 
piece and a main combustion liner with ports for 
the valves. As shown in the accompanying draw- 
ing, the valves, which are three in number, are 
arranged as follows :—-On the top of the combustion 
space is the vertical exhaust valve, while at the 
bottom is the air inlet valve, also vertical, and the 
fuel valve is placed at the front of the chamber 
inclined at an angle of about 45 deg. The form 
of combustion chamber is such as to give the hot 
gases an upward sweep towards the cylinder space. 
In size it is of sufficient volumetric capacity to give 
& maximum compression pressure of from 200 Ib, 


interest attaches 


to 300 Ib. per square inch. In practice the burning 
of the fuel is completed and the pressure in the 
chamber rises to about 4001lb. per square inch 
before the piston begins its upward stroke. (Com. 
bustion thus takes place at approximately constant 
volume quite separate from the main cylinder and 
well away from the piston-rod, the gases expanding 
and doing work on the piston as it rises in the cylinder, 
A compression pressure lower than ordinary Diese} 
practice has been adopted by the designers for 
several reasons. First, the pressure chosen allows 
of a volume which gives a chamber of suitable shape 
for the type of combustion required. Secondly, 
the ratio of “lost air” in the clearance under the 
piston and in the combustion chamber throat in 
relation to the total volume of the chamber is sal). 
Again, the size of chamber adopted is sufficiently 
large to allow of valves being used which are of 
ample size and interchangeable with those on the 
top of the engine. Finally, the pressures and tem- 
peratures to which the piston-rod and the bottom 
cylinder generally are exposed are not high; and 
the size of the scantlings may be kept reasonably 
small. 

With the compression pressure chosen, 251) |b. 
300 Ib., the temperature is not sufficiently high to 
give cold starting on the underside of the piston, 
so some means had to be adopted to raise the tem- 
perature sufficiently to cause self-ignition to take 
place. At first sight it might have been thought 
that hot jackets or steam raised from an exhaust 
gas boiler might be employed for the purpose, 
but the builders have preferred to make use of the 
hot exhaust gases themselves. The necessary extra 
heat is obtained by the simple device of holding 
open the bottom exhaust valve as soon as the engine 
is started, and keeping it in the open position till the 
combustion chamber is raised to a sufficiently high 
temperature to permit the mixture to fire. Such 
a temperature is reached after a brief period, and 
it is found that even after the engine has been stopped 
half an hour sufficient heat is retained within the 
combustion space and liners to fire the bottom charge 
immediately the engine is started again. 

Since it was first erected in January a series of 
exhaustive tests on a wide range of fuel oils has 
been run under various conditions of loading, and 
some excellent results have been placed on record. 
Of these tests the most interesting is that which 
started on May Ist, when a non-stop run of over 
twenty days’ duration was begun and was finished 
on the evening of the 23rd inst. at nine o'clock, 
without a single hitch or stop. The load conditions 
were arranged so as to approach closely to those 
obtaining with an engine operating under sea-going 
conditions. We were privileged to be present when 
the engine was opened up on Friday morning last, 
and in our next article an account of some of the 
engine details, the opening up of the engine and 
the condition of valves, piston-rings and eylincer 
spaces, with photographs of the engine on test, will 


| he given. 








A French Automobile Crane. 


THR accompanying illustrations show an interesting 
type of self-propelled crane, which is extensively used 
in France for railway siding and port work, as well as 
for town and city transport and cleaning services 
Tt was designed and built by the Société d’Appareils de 
Levage Automobile, of Paris, a firm which has given special 
attention to this particular class of crane. The firt 
eranes produced by it were designed for a maximum 
lifting capacity of 1875 kilos., or a little over 1} tons, 
and an example of this type is shown in the illustration we 
reproduce in Fig. 1. While considerable success was 
achieved with thia comparatively small capacity crane, 
the need was felt for a larger and more powerful machine, 
and plans were prepared for a new design, capable oi 
dealing with loads of from about 1} tons at a radius of 
21ft. up to nearly 3} tons at a radius of Llit. In modifying 
the early design, opportunity was taken to enlarge the 
power of the engine and to re-design the jib, so that an 
increased height below the crane hook and a larger radius 
were given. The supporting framework of the crane was 
also modified so that the jib can now be lowered into the 
running position indicated in Fig. 2, at which position the 
crane will easily pass under the lowest of the railway 
loading gauges used in France. Another important im- 
provernent was the lowering of the coun.erpoise weight 
container to the position shown in the accompanying 
drawing, which permits of the operator obtaining an 
all-round view, greatly facilitating the handling of the 
crane, 

The chassis of the vehicle is of trapezoidal form, the 
two main longitudinal members being set so thar their 
distance apart at the rear of the chassis is greater than that 
at the front. Intermediate transverse stays are introduced 
which stiffen the structure so that it offers a considerable 
resistance to deformation. The method of suspension 
adopted calls for special mention. As shown by the draw- 
ing, the rear axle is attached directly to the chassis with 
out any intervening springs, and only the front axle is 
supported on semi-elliptical springs of the normal type. 
This arrangement permits of small relative displacement» 
between the front and the rear axles. When the vehicle 
passes Over uneven ground, any stress resulting from the 
chassis deformation is taken by the front springs, and not 
by the chassis itself. After the crane has Leen moved into 
lifting position, the front axle is locked to the chassis 
frame by means of two screwed couplings. The locked 





chassis, we are informed, creates a very stable sub-structure 
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for the crane, and all lifting and slewing operations may be 
carried out without any vibration of the chassis taking | 
Jace. 
With these introductory remarks, some of the leading 
parti ulars of the crane may be given :— 


Chassis and crane— ‘ 
Overall length of crane in running 
position es, es os 3S ge 


ee 30ft. Gin. 
Overall width of crane .. Sft. 


Overall length of chassis 10ft. 
Maximum width of chassin oft. Spin. 
Minimum width of chassis 4ft in. 
Wheel base .. .. .«- 12ft. Sin. 
Width of track ..  .. «. «=. ft. 9in 
Total weight of vehicle and crane 10 tons 
Lifting speed, per minute 26ft. Sin. 
Jib radius—Minimum .. Uift. Lpin. 
Maximum... .. 21ft. 4in. 
Height under crane hook --Maximum 19ft. 4in. 
Minimwn .. 0ft. 
Lifting capacity—Maxunum 3.4 tons 
Minimum 1.47 ton 
hngine and gear-box— 
Type of emgine 4% Ballot 4H 


Normal power developed, at 1200 r.p.m. 27 BEL’. 
Maximum power developed, at 1500 
os es Saw ae. 


r.p.™. ** ee ** ** 
Speed of vehicle—-First gear 2.8m.p-h. 
Second gear 5.0 m.p.h, 
Third gear 10.0 m.p.h. 
Reverse 3.4m p.h, 


Miles run per gallon of fuel . . 3.5 miles 

[he engive which propels the vehicle and works the 
crane gear is more powerful than that previously used 
on this type of erane. It develops 27 brake horse-power at 
« normal speed of 1200 revolutions per minute, and the 
gear-box has three speeds of 2.8, 5.0 and 10 miles per hour 
respectively and one reverse speed of 3.4 miles per hour. 
By slowing down the engine, the lower speeds, the makers 
state, can be still further reduced to about one-third the 
waiking speed of a man without clutch slipping taking 
place. A large fly-wheel is fitted, and this, combined with 
dry-dise eluteh, admits of smooth and progressive start- 
ing. Considerable precision in the handling of the vehicle 
is thereby obtained, which is very useful when travelling 
forward or backwards and running light or with a load on 
the hook, as when traversing along a series of railway 
tracks. 

Referring to the details of the transmission gear, it 
may be noted that ball bearings are used for the gear-box 
shafts, and that all cardan shafts have spherical casings 
with dust-proof joints. 

Phe rear axle is provided with a double reduction gear, 
comprising spur and bevel gears, and the all main bearings 
are furnished with ball bearings. A locking device is fitted 
to the differential, which permits of the driver locking 
both rear wheels, and thus obtaining better starting when 
working on slippery ground. 

Large brake drums 19.68in. diameter are provided on 
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both driving wheels, which drums are 2.37in. wide. One 
brake is hand operated and the other worked by a foot 
pedal in the ysual manner. The hoisting gear of the crane 
is worked from a special driving shaft, taken directly 
from the upper part of the main gear-box, which shaft 
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is furnished with its own speed reduction gear. The 
advantage claimed is that when travelling on the road 
the crane-operating mechanixm can be thrown out of gear, 
which results in a saving in lubricating oil and general 
wear and tear. All the shafts of the crane mechanism are 





605 


applied without the aid of the driver, who may release it, 
as desired, when he is lowering load. The engine is 
so arranged that a dynamo for lighting or fér operating 
electro-m agnets for lifting up te 1 ton of steel sections or 
4 ton of steel scrap can easily be added. Clifford White 











FIG. 1—SELF- PROPELLING JIB CRANE 


furnished with ball bearings, the only exception being the 
main bearings of the jib windlass, which are of the plain 
type. The crane turns on a central sleeve, moving round 
« fixed pivot fitted with ball thrust bearings. The gearing is 
enclosed and freely hubricated, while the shaft couplings are 
easily accessible, and are free from oil splash. At the top 
of central pivot is a fixed bell, which protects the bevel 
gears and at the same time serves as a support for the jib- 
raising gear. An important improvement has been intro- 





65 metres 


and Co., 27, Pavilion-road, Knightsbridge, London, 
S.W. 1, represent in Britain the French manufacturers. 








THe new steam power-house at Evans’ Bay, New 
Zealand, will, it is expected, be in operation within three 




















duced to the brake gear, which is used when lowering the 
load. The brake has an automatic release working with 
a ratchet and double pawls, so that when raising the load 
it is no longer necessary to release the brake pedal, and as 
soon as hoisting is stopped, the brake is automatically 

















=> Ses ee ee Sea Lin 
a fet Fiat dl - 
<, —* \ 
_ -_ | 7 
tia: _ 4 | 
Saad ee 4 
er Pow 2 
= Be. — P x : \ 
Se, “ \ f . = : 
~~ wien , \ : 
ns . \ 
Sas § lL Se f°: ‘ 
. > i. a | i ~ 
" a tg . = , 
= T . 4 
! \Wt | ——— = + 
. i: —e\ 3 
~ : ry 2 
ame 
Wheel base 3:8 metre 
Overe! length 6 0 metres : 
verall length with Sib in traveling positien GZ metre J 
Swaim Sc 
FIG. 2—ARRANGEMENT OF SELF-PROPELLING JIB CRANE 


months, and a 2000-kilowatt frequency changer required 
during the changing over period has been landed. Energ 
from the Mangahao scheme will also be supplied to the 
City Council, but it is not definitely known when it 
will be available. 
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Stone Block Pavements in Dayton, 
Ohio. 


By IVAN EF. HOUK 

Tue following article, as showing the experience 
of a City Engineer in the United States, will doubt- 
less be of interest to municipal and road engineers in 
this country. Mr. Houk, before taking his present 
position as engineer with the United States Reclama- 
tion Bureau, was City Engineer of Dayton :— 

Of the 98.8 miles of paved streets existing in the 
city of Dayton, Ohio, at the present time, only 3.04 
miles are laid with stone blecks. Of this length, 
1.04 miles have old style large granite blocks, 1.51 
miles. small Durax granite blocks, and 0.49 mile 
Medina sandstone blocks. Or, on an area basis, out 
of the total of 2,020,000 square yards of existing street 
pavements, alleys not included, only 95,000 square 
vards, or approximately 8 per cent., are paved with 
stone blocks. Yet Dayton’s stone block pavements 
have stood the test of continuous heavy traftic better 
than any other type. 

The first pavement laid in Dayton, and incidentally 
the oldest, since it is still in use, was of granite blocks. 
It was laid on a down-town section of East Fifth- 
street, one of the city’s most heavily travelled 
thoroughfares, in 1889, The blocks were the old stvle, 
large size, about 9in. to 12in. long, 4in. to 5in. wide, 
and 4in, to 5in, deep. Although the blocks have 
‘cobbled ” a good deal, so that the surface is not as 
smooth as is desirable for pleasure driving, the pave- 
ment is still in sactanine 
thirty-five years of use. 

During the years 1891, 1892 and 1893, apprexi- 
mately 21,150 square yards of stone block pavements 
were laid. That area was made up of about 6500 
square yards of granite blocks and 14,650 square 
yards of Medina sandstone blocks. In 1917 about 
9100 square yards of the latter were taken up and 
replaced by other types of paving materials, the old 
hlocks being hauled to the city waterworks’ yards for 
storage until they could be cut in two and redressed 
for use elsewhere. ‘Thus far, none of the granite block 
pavements have been removed. No stone blocks were 
laid from 1893 until 1916, owing to the fact that other 
types of pavements could be laid at considerably less 
cost. Since 1916 about 65,900 square yards of granite 
Durax pavements, and about 3750 square yards of re- 
dressed Medina block, have been constructed. 

As a general rule, the stone block in the older 
pavements were laid on a lin. sand cushion, spread 
over a 6in. concrete base of rather poor construction. 
In some of the pavements taken up recently a good 
deal of the concrete was found to be honeycombed. 
In others, much of it could be broken apart with the 
hands, owing either to a disintegration of the in- 
gredients with time or to the use of a very poor cement 
originally—probably the latter. The joints were 
either filled in with sand or grout. In the recently 
pavements, the blocks have been laid 
either on a lin. sand cushion on a lin. 
mortar cushion, the latter type being simply a 1 to 4 
dry mixture of Portland cement and sand, sprinkled 


constructed 


or cement 


condition, despite its 


interlocking segments, as shown in the accompany - 
ing engraving» Fig. 1. The redressed Medina blocks 
are not less than 4in. long, from 3in. to din, wide, and 
from 4in. to 5in. deep. They are laid in parallel rows, 
as in the more usual types of block pavements. 

The old stone block pavements have been entirely 
satisfactory as far as durability and low maintenance 
cost are concerned. They have always been more or 
less rough, and are gradually getting rougher. Some 
day they will probably be taken up, the blocks cut 


FIG. 1—GRANITE DURAX PAVEMENT 


in two, redressed and relaid on new bases, either on 
the same streets o1 They have also had 
the disadvantages of being noisy and of presenting an 
unpleasant, insanitary appearance, because of the 
collection of filth in their comparatively wide joints. 
The latter disadvantage makes it necessary to fhush 
the granite block pavements more frequently than 
is required with the other types. While they have 
not been laid on any very steep gradients in Dayton, 
they might have been, so far as slipperiness is con- 


elsewhere. 


| during periods of wet, icy weather. 


The granite Durax pavements have been entirely 
satisfactory when laid with a soft filler, but only 
partially so when laid with a grout filler. They are 
much smoother than the old, large granite blocks, les. 
noisy, equally durable under our present-day heavy. 
truck traffic, equally satisfactory from the stand. 
point of maintenance cost, and are not slippery when 
a bituminous filler is used. When a grout filler jg 
used, cracking, chipping and spawling at the edyes are 


| caused by the contraction and expansion accompany. 

| : 
ing temperature changes, even though comparatively 

| Wide expansion joints are placed along the kerbs, 


Moreover, the surface is so slippery as to be danyerous 
when laid on slopes only moderately steep. 
the first Durax pavements constructed in Dayton 
was laid on an 8 per cent. gradient, it being believed 


One of 


| that such construction was adapted to steep gradionts. 


Unfortunately, however, the joints were filled with 
grout, instead of with a bituminous filler. ( 
quently, it is sometimes necessary to block the street 
However, apart 
from the slipperiness and a few contraction cracks, 
the pavement has been satisfactory. 


OnSe- 


Street car companies generally prefer a granites 
block paving in the car tracks on streets carrying 
heavy traffic. They also like to see a grout filler 
used in the car tracks, especially when the rai! 
light and do not possess adequate side stiffness, 
such a filler produces a monolithic pavement, capabl 
of increasing the stiffness of the track structure 

The Medina sandstone blocks, while possibly not 
quite as durable as the granite, seem to wear more 
uniformly. Consequently, the Medina pavements 
do not become as rough as do those paved with 
granite. Fig. 2 shows a Medina pavement on one of 
Dayton’s most heavily travelled residential district 
streets. This pavement has been in use thirty-three 
years. While still in serviceable condition, it is 
approaching the stage where it should be taken up, 
anew concrete base constructed, the blocks cut in two, 
redressed and relaid. 

Thus far, Dayton has built but two new pavements, 
using redressed Medina stone blocks as a wearing 
course, and none at all using redressed granite blocks. 
One Medina job, a comparatively short, cross street, 
containing only 1100 square yards, was done in 1919 
The other, a bridge pavement on one of the city’s 
most heavily travelled thoroughfares—see Figs. 3 
and 4-—was laid last autumn. A new base course was 
constructed in each case. In the first job the blocks 
were laid on a lin. mortar cushion, and the joints filled 
with a tar mastic filler. In the second the blocks were 
laid on a lin. sand cushion, and the joints filled with 
asphalt. Both jobs have been satisfactory, although, 
of course, the second has not been down long enough 
to show any conclusive results. The only unfavour 
able conditions that can be noticed are that the sur 
faces are not quite as smooth as in some other type 
of wearing courses ; and that the comparatively wide 
joints, like those in the old granite pavements, have a 
tendency to collect filth, and thus present an un 
pleasant, insanitary appearance. Smoother surfaces 
could be obtained by exercising more care in the r 
dressing, since that was the cause of the roughness ; 
which, in turn, means an increase in cost. Cutting 
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FIG. 2-MEDINA SANDSTONE PAVEMENT LAID 33 YEARS AGO 


with water after the blocks are laid and rolled. Present 
specifications call for a 6in. 1-3-6 concrete base 
course, constructed with a screened and washed sand 
and gravel aggregate. In some of the newer pave- 
ments the joints have been filled with a 1 to 1 wet 
mixture of Portland cement and sand; in others, 
with an asphalt or pitch mastic, or a straight asphalt. 
The granite Durax blocks must be cubes, not ove1 
4in. nor less than 3}in. on a side, except that blocks 
having one dimension than those noted are 
accepted in such quantity as may be necessary to 
close the segments. The blocks are Jaid in concentric, 


less 


FIG. 3--REMOVING 


cerned. They are probably less slippery, and con- 
sequently better adapted to steep gradients than any 
other type of pavement. Some of the disadvantages 
of the old type granite pavements, just referred to, 
such as roughness and insanitary appearance, are 
eliminated in the newer granite block pavements, 
owing to the exercise of more care in cutting the 
blocks. Some of the newer pavements, especially 
those laid with a grout filler, are unusually smooth 
and rather attractive inappearance. However, I would 
hesitate to use a grout filler in pavements laid on 
steep gradients. 








BRICK PAVEMENT LAID 32 YEARS AGO 


and redressing the old blocks for the work completed 
last autumn cost the city 2 cents a small block, 


about 1.20 dollar, or 5s., a square yard. 

The indications are that a mortar cushion, properly 
mixed, is better than a sand cushion for all types 0! 
stone block pavements. However, in a comparativel) 
humid locality like Dayton, it is very difficult to 
secure proper mixing of the sand and cement. The 
mixing cannot be properly done unless the sand is 
dry, and the sand, coming directly from the bins at 
the screening and washing plant, as it always does, 15 
always wet. The only practical way in which the 
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sand can be dried is to spread it out in piles and let it 
stand several hours before using. ‘This involves extra 
expense a8 well as delay. Consequently, the con- 
tractors avoid doing it whenever possible. 

‘The bituminous fillers are to be preferred to the 
grout in all cases, because they practically eliminate 
the expansion and contraction troubles, as well as 
slippermness. The asphalt fillers, either the straight 
asphalt or the mastic made by mixing sand with the 
asphalt, seem to possess advantages over the tar 
fillers. Tar does not seem to adhere to the block as 
well as does asphalt. The asphalt mastic filler does 
not seem to possess any definite advantages over the 
straight asphalt. It is slightly more expensive than 
the latter, owing to the greater amount of labour 
required in mixing and placing. 

The only places in Dayton, and probably in other 


Division of Engineering, a part of the Department of 
Public Service. Mr. J. F. Hale is the present City 
Engineer and Mr. George ¥. Baker is the Director of 
Public Service. 








The Machine Tool Trade.’ 


In accord with established custom, it devolves 
upon your President to give as comprehensive 4 statement 
as he can prepare of the state of the industry, of the state 
of business as a whole, and of the prospects for the future, 
so far as they can be discerned. That duty 1 now take 
pleasure in fulfilling. 

The outlook, indeed, is far from pleasant. We have had 
a year or more of general prosperity in the industries, 


months and years. ‘That examination we may well pursue 
this morning. 

The first basic factor in our situation is that our normal 
rate of output has in the past been largely absorbed by 
the expansion of industry in this country. Replacement 
and maintenance of existing equipment would call for a 
comparatively small percentage of the available machine 
tool building capacity. 

The second basic factor is that the United States has 
definitely entered on a new era in its economic history 
one in which we may safely predict that the rate of indus 
trial expansion will be slower to a marked degree than it 
has been in the past fifty yeare. ‘The causes of this slower 
rate of expansion are also two: The disappearance of 
publie lands of agricultural value, and the practical 
stoppage of immigration. 

Of these phenomena, the taking up of the public lauds 
ix the more obscure in its effects, bat is not therefore the 
less certain or important. A country with a constantly 








FIG. 4 -LAYING RE-DRESSED MEDINA SANDSTONE BLOCKS 


cities also, where stone block pavements do not hold 
up satisfactorily from the endurance standpoint, are 
at the st However, in such places 
nw other type of wearing course does either. The 
pounding caused by the street cars, and also by the 
heavy truck traffic, soon loosens the blocks, whether 
they are Medina, Durax or large granite blocks, thus 
allowing water to enter the pavement and hasten the 
disintegration. The only thing the writer has seen 
that has proved satisfactory in such places is a built- 
up crossing of creosoted wood block fastened to a 
plank base and arranged so that it can be taken out 
for repairs or to allow the foundation to be levelled. 





‘ct Car crossings. 





tempered by dissatisfaction in the farming areas. The 
industrial prosperity has been such as to permit of record 
breaking business in some branches—notably in the steel 
industry, in transportation, in electrical machinery and 
in the automotive lines. All of these branches are un 
portant customers of the machine tool industry, yet that 
has languished. Our barometer shows that the average 
rate of output for 1923 did not exceed 36 per cent. of that 
for the first quarter of 192%, which is taken as a normal 
period ; and the average rate for the first four months of 
1924 is somewhat less. Now, general industry itself is 
slowing down, and the prospect. looks still more dubious. 
Whai is the reason, and what is the remedy 


In accord with the trend of the times, and assisted by 


Prices Quoted for Paving Work at Dayton 


Square Lowest prices quoted. 
Street. Year. yards. Pavement . - --— Construction 
- Amer'n Kuglish. 
Dols £ «s. a, 
Ohio ; *" . ée a 1919 1,095 Redressed Medina 2.70} oll ii Mortar cushion, tar mastic filler 
Fifth-street bridge { nb tteont LA 4,313 Durax , 4.24 017 5 Mortar cushion, tar mastac filler 
Third-street{{ ss .. 1920 3,714 Durax 4.50 018 6 Mortar cushion, tar mastic filler 
Third-street bridge AT ripe a 2,487 Brick 3.47 ol4 3 Sand cushion, asphalt filler 
Third-street bridgef{ .. .. 1922 1,259 Durax . 1.78 019 7 Sand cushion, mastic filler 
Main-street bridget er 1923 2,650 Redressed Medina* 4. 84** 0 19 10 Sand cushion, asphalt filler 
Main-street bridge ‘ 1923 2,650 Large granite : 7.94 112 8 Sand cushion, asphalt filler 
Richmond***. . 1923 11,550 Reinforcedconcrete .. 3.10 ok 9 Standard section 
Richmond o* : 1923 11,550 Kentucky rock asphalt 3.29 018 6 2in. wearing course 
Richmond - . abn 1923 11,550 Sheet asphalt * .. 3.46 om 3 3in. Trinidad surface 
Richmond - ‘ 1923 11,550 Brick .. .. 4.46 om 4 Mortar cushion, asphalt filler 
Richmond ‘ 2° : 1923 11,550 Wood block .. 5.00 p ige 3 Mortar cushion, asphalt filler 
* Contract awarded on this basis. { Street carries double car tracks. Cat tracks only. ** Contractor paid city 


1.75 dol. a square yard for redressed blocks. 
blocks without charge. 


The accompanying table shows the prices bid on a 
few of the stone block paving contracts awarded in 
Dayton during the last few years. The street, year, 
type of pavement, number of square yards involved, 
and a few details regarding the construction are 
included for each job. Prices are given in both English 
and American money. They include levelling, the 


construction of a new concrete base, and all work | 


incidental to the paving, except the construction of 
the kerb, kerbing being paid for as a separate item. 
However, the levelling, except in the case referred to 
in the footnote, included only the excavation neces- 
sary to make room for the pavement, the roadways 
having been levelled and gravelled or paved at some 
previous time. For comparative purposes, a few 
prices quoted on other types of pavements are also 
included. Where prices quoted on alternative plans 
are given, the type of wearing course on which the 
contract was awarded is indicated by an asterisk. 
All plans except concrete called for the standard 
6in., 1-3-6 concrete base. The standard concrete 
cross section used in Dayton is 5in. thick at the kerbs, 
8in. at the centre, and is reinforced with wire mesh 
having an effective weight of 28 Ib. per 100 square feet. 
The paving work in Dayton is handled by the 


*** Included 7700 cubic yards of levelling. 


tit City furnished redressed 


the work ot our capable manager, Mr. Dubrul. we have all 
been getting a clearer picture of the real character of the 
machine tool industry and of its relation to the general 
economic situation. We know that its product is several 
removes distant from the ultimate consumer, and is 
therefore subject to violent fluctuations in demand unknown 
to the producer of flour, shoes and news-print paper. 
People must have some provision of food, clothing and 
shelter, even in the hardest times, if they are to exist at 
all; but the country can run on for many months without 
new machine tools—-and in hard times it does it. 

Furthermore, the demand for machine tools to make the 
machinery to make the ultimate product does not appear 
for some months after the demand for the product itself 
shows a marked increase ; but the machine tool market 
drops off instantaneously under the first chill breath of an 
expected recession of demand on the part of the ultimate 
consumer. The periods of high demand are thus much 
shorter than those of other industries, as well as more 
violent. 

But all of this is now a commonplace in our own con- 
ception of things, however little it may be understood by 
our customers. There does, nevertheless, seem to be 
need for a still more fundamental examination of our 
situation, if we are to steer a true course for the coming 

* Presidential address by Mr. R. E. Flanders, National 


Machine Tool Builders’ Association, Buffalo, N.Y., May 22nd, 
1924, 





FIG. 5 BAD CONDITION OF PAVING AT TRAMWAY CROSSING 


advancing frontier is of necessity & COUNtry Of @XpMAsION 
It is a country of growing population, with inereasing 
demands for clothing, shelter and implements of all sorts. 
In ways which we well understand, this is reflected in 
enlarging requirements for machine tools. 

The stoppage of immigration is an indirect result of 
the disappearance of valusble public lands. It is only in 
part due to a fear that our institutions are endangered by 
the incoming mass of aliens with ideas and ideals foreign 
to our culture. The real driving power of the seutiment 
behind restriction is the subconscious appreciation in the 
mind of the average citizen of a change im living conditions 

—of # gradual increase in the severity of competition. He 
is no longer willing or able to cope with immigrants of 
lower economic standards, whatever their social standards 
may be. 

Lessened immigration evidently slows up the increase 
of population, and thus directly restrains industrial ex- 
pansion and machine tool demand. It does the same thing 
indirectly by cutting off the available supply of rough 
labour, and thus hindering many large engineering and 
constructional projects, which if put through to comple- 
tion would have a beneficial effect on our business. 

There are, of course, other causes of the depression in 
which we find ourselves. There is little foreign demand in 
the countries which used to be good customers. The 
industrial and economic disorganisation of the war has 
but recently shown signs of recovery. The newer indus- 
trial countries—Japan, India, and China—have not 
developed rapidly enough to fill their places. 

And then there is a final factor, fascinating, but highly 
problematical. It may be that we are approaching the 
end of the age of invention. This has often been pro- 
phesied in the past, always with resulting discomfiture 
to the prophet. But it does clearly appear that the most 
spectacular inventions of our day are of less human sig- 
nificance than the humbler developments of past gene- 
rations. 

We are on the eve of a thirty-six-hour aerial mail service 
between New York and San Fraucisco —a truly astonishing 
development, involving problems ef organisation and 
scientific research undreamed of sixty years ago. And 
yet. it is searcely that length of time since the first crude 
railroad connection displaced the “ covered wagon’ on 
the overland trial. Can this recent event by any possi 
bility have the effect on the history of our country that 
the earlier one did ? 

Millions listen nightly to the eerie magnifications of 
invisible, inaudible, unmeasurable pulsations of the ether. 
We call it the * radio.” With it, powerful sending stations 
girdle the earth. It remains the highest triumph of 
scientific imagination and analysis. But will it revolu- 
tionise the history of the world as did its humbler pro- 
genitors, the first steam boat and the Atlantic cable ? 
Do not thoughts like these drive us to the conclusion that 
the real work of the coming age lies in the perfecting of 
the social structure—-the solving of the problems of the 
production and distribution of wealth, along lines which 
will enhance the general health and happiness of the 
average man and his family 

Bvt I am digressing. It is proper that I should return 
to a consideration of the state of the machine tool business, 
and of the policies to which that state directs us. It is 
sufficient if the more general discussion has emphasised 
two facts :—-First, that our industry is only in part a 
barometer of business activity; it is pre-eminently a 
barometer of business expansion. Secondly, it is sensitive 
to major social movements quite beyond our control ; 
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we must adapt ourselves cheerfully to new conditions, for 
there is no hope in any attempt to pull backward up the 
streaun of history. 

The present condition, then, is that our industry has 
grown to supply the needs of a general industrial expan- 
sion which has for the present slowed down-—-plus the 
needs of an acute war-time expansion— which we devoutly 
pray may never come again. What are the prospects for 
getting business to employ our idle plant, equipment and 
workmen ? Let us explore the possible channels of 
linprovement, one by one. 

In the first place, there is always the hope of some new 
and rapidly growing development, as typified by the 
bieyele, and later by the automobile. The truck (? motor 
lorry), the tractor, and the airplane have in turn been 
hailed as worthy successors to the first two, but so far 
their influence has been disappointing. They may be 
counted on, however, for a more or less steady growth 
which will produce benefits measurable in the long run. 

There will be, again, a steady growth of our machine- 
made civilisation, quite irrespective of an increase of 
population. As an illustration I have used the fact that 
all this past winter in my home town, in the extreme 
north-east section of the country, it was possible to buy 
the most delicious iceberg lettuce at 15 cents per head, 
or two for a quarter. Inquiry revealed that it come from 
the Imperial Valley, 2500 miles away as the crow flies, 
and 1000 miles further by rail. This is typical of the 
increasing service rend by an advancing civilisation. 
It is based on an organisation of personnel 
and equipment-—of trucks, agricultural machinery, re- 
frigeration, cars and locomotives—all in turn based on 
the machine tool as a foundation. 

Added to this expansion of civilisation will be a certain 
degree of expansion of population, due to natural increase 
irrespective of immigration. This will demand its small 
share of industrial expansion, with a consequent demand 
for our product. 

Furthermore, in judging of the effect of restricted 
immigration, we have to reckon with the fortunate fact 
that it will directly increase the demand for machinery, 
thus compensating in part for the sinister indirect in- 
fluence al y described. So called “ rough labour ” 
is slowly but steadily disappearing from the fair face 
of our land. The Italian, the Hungarian, the Pole, the 
Russian are leaving the ranks of the day labourers and 
climbing the social ladder. There is plenty of room at 
the bottom, with no one to fill the room. The last ten 
years have seen a remarkable development in contractors’ 
and other types of machinery designed to fill the place 
of the day labourer. That development is bound to 
continue, and will offer us its share of sustenance. 

No more pregnant scene has come to my eyes than 
appeared around a bend in the road the other day, a 
few miles from my home. The State Highway Depart- 
ment is removing some dangerous curves at this point, 





The cyclic fluctuations will still continue, 
but with lessened violence. The high points will not be 
so high, nor the low points so low, as in years past. The 
lesson of the business cycle is being learned, and every 
individual manufacturer who adjusts his own business 
to it assists in soothing its perturbations. 

A friend of mine, travelling in Japan, fell in with a 
Japanese student—a slender youth with large glasses. 
In a conversation that ranged the whole field from religion 
to the metric system, my friend inquired whether or 
no he were an optimist. After careful thought the student 
replied, “‘I am an optimist, but neither a hasty nor a 
superficial one.”” We have reason to be optimists, but 
we will be wise to follow the lead of our young Japanese 
friend, rather than to pump ourselves up to the bubbling 
enthusiasm of a Babbitt. May we have optimism, but 
let it be neither hasty nor superficial. 

This is not a sermon and needs no text. Yet may I 
invite your attention, not irreverently, to the thirteenth 
verse of the sixteenth chapter of St. Paul's First Epistle 
to the Corinthians : ““ Watch ye, stand fast in the faith, 
quit you like men, be strong.” 


be uniform. 








Australian Engineering Notes. 


Tae Commonwealth steamer Fordsdale, the largest 
ship Australia has yet built, has been fitted with an 
automatically controlled speaking apparatus, which will 
enable conversation to be carried on under any conditions 
between various parts of the ship. The instrument, which 
is called the Binghamphone, is the invention of an 
Australian, Mr. H. E. Bingham. The instrument is in- 
stalled on the bridge and is connected with the forecastle, 
crow’s nest, steering compartment, engine-room, and 
docking bridge. It is reported that successful tests of the 
— have been made during the trial run of the Fords- 


Tua Commonwealth Postmaster-General is shortly to 
approach the Treasurer for an additional grant of £2,000,000 
out of loan funds to meet expenditure in connection with 
the efforts being made by the Post Office to improve the 
telephone, telegraph, and postal systems. The above 
amount is in addition te £9,000,000 authorised by Parlia- 
ment for a three years’ programme of work. 


> 7 af * é . 


Tre tron Trades Council in Melbourne has isued a4 
manifesto stating that the existing tariff on locomotives 
of 27} per cent. is unfair to Australian manufacturers, 
who have to pay boilermakers and engineers 100 per cent. 


and the work necessitates the blasting away of several | more in wages than is paid to the same classes in England. 
spurs of hard granite rock. Fifteen years ago the blast | Materials in Australia, it is said, are 30 per cent. dearer 


holes would have been sunk by three labourers, one of | than in Great Britain. 


The manifesto adds that in less 


them holding a drill while the other two wielded hammers. than three years £2,500,000 worth of contracts have gone 


That was not what I saw last week. There was only 
one man visible; but he had a heavy truck, on which 
was mounted a portable gasoline engine connected to 
“mn air compressor. From its receiver a rubber hose 
led to the up-to-date pneumatic drill which the lone 
workman was operating. Fifteen years ago—three 
men and five doilars worth of equipment. To-day— 
one man and five thousand dollars worth of equipment. 
Changes like these give us courage for the future. 

There is one disturbing reflection to be drawn from 
this picture. An expenditure of capital was required 
for the modern method one thousand times greater 
than was needed in the old days. While this ratio is 
unusual, it but emphasises the fact that the diminishing 


forces of rough labour can only be replaced by an enor- | 


mously increasing investment. Organised labour must 
recognise this if it is to realise its fondest hopes in the 
elimination of ill-paid drudgery and underpaid com- 
petition. The present situation, under which the great 
reservoirs of capital are poured into tax-free bonds rather 
than into the channels of industry, constitutes the largest 
single handicap to the prosperity of manufacturer, work- 
man and farmer alike. 

Last on the list, but not least, are the opportunities 
offered by the replacement of obsolete equipment. Many 
factors are required to bring suecess along this line. 
Among them are : A product kept ap to date, of the best 
possible design, materials and workmanship in view 
of all the requirements of the situation; specialised, 
intelligent, persistent salesmanship, to overcome lethargy 
and scepticism ; a far-sighted view-point on the part of 
the customer ; and, finally, as in the previous instance, 
conditions tavourable to an abundant supply of capital 
for industrial improvement. 

These, then, are the conditions in which we find our- 
xelves. What shall we do about it? It is to consider 
this problem that we are met together this morning. 
Decisions have to be made in the fields of design, manu- 
facture, financial control and salesmanship. Our programme 
in devoted to the last two of these. We take up sales- 
manship to-day—financial control to-morrow. Let each 
of us bring to these discussions the very keenest intel- 
ligence we can muster, freely giving to all the best fruits 
of our experiences and capacities. 

As I look over the records of previous meetings, it 
would appear that a forecast or prophecy of the future is 
required from the president at some point in the pro- 
ceedings. Last fall Mr. Kearney, as you will remember, 
prophesied that business for 1924 would be “ neither 
bad nor good.”” He was perhaps slightly over-opti- 
mistic. 

My own prophecy would be that we are faced by several 
months of business that will be neither desperately bad 
uor ‘rather poor,’’ but somewhere in between. Beyond 
that point the indications on which I have elaborated 
appear to point to a gradual improvement extending 
over a period of years. We may reach our full capacity 
in three to four years, or it may take ten to fifteen. 
The question of how long it will take to arrive at the 
desired consummation depends mainly on two elements : 
A wise measure of tax reform, and an increase in confidence 
and fair dealing between the various elements of the 
social structure. 

The advance in business during this period will not 





out of the country and hundreds of Australian artisans 
are working as unskilled labourers. 


* * 2 > > * 


Tue Commonwealth Government has awarded a con- 
tract to the New South Wales Government Dockyard at 
Newcastle for the construction of the iron and steel work 
for a bridge over the Katherine River, in the Northern 
Territory. The price is £27,350. The estimated cost of 
the bridge, which is being built in conjunction with the 
southern railway extension, is £90,000. The tender was 
the lowest submitted. 


+ * * > > > 


Tue Postmaster-General’s Department has accepted 
the tender of the British Insulated and Helsby Cable 
Company for a,supply of lead-covered paper core tele 
phone cable involving an expenditure of £396,000. Sixty- 
five per cent. of the cable is to be manufactured im 


Australia. 








COTTON GROWING IN THE FRENCH SUDAN. 


Tue Governor of the French Sudan, M. Terrasson de 
Fougere, is at present in Paris, where he will examine 
with the Minister of Colonies an irrigation scheme, the 
execution of which will be necessary if the Niger Valley 
is to become an important cotton-producing district. 
M. Terrasson de Fougere, in a conversation with the 
Petit Parisien, pointed out that the French textile industry, 
which relied for the most part on American-grown cotton, 
was at present facing the possibility of a crisis resulting 
from the American preference for developing home indus- 
tries rather than exporting large quantities of cotton. 
It was therefore necessary that the French Colonies should 
develop the cultivation of cotton. 

The French Sudan already provided cotton grown in a 
natural state, but in order to obtain a sufficient yield a 
system of irrigation, similar to that employed in Egypt, 
would be necessary. Experiments had, M. de Fougere 
stated, already been carried out at Debe, water being 
pumped from the Niger, and more than 350 tons of 
Egyptian cotton had been produced. ‘This system of 
pumping, however, was both costly and inadequate. A 
canal system, entailing the construction of weirs, would be 
preferable. In this manner it should be pussible to cul- 
tivate cotton over an area of several hundred thousand 
hectares between Bamako and Lake Debo. Agricultural 
schools had already been opened for the natives, who were 
rapidly learning the work required on the plantations, 
and the recently opened railway between Thies and Kayes 
linked the French Sudan with the sea. : 

It was hoped, M. de Fougere added, to construct a 
number of narrow-gauge railways to convey the products 
of French Western Africa, running at right angles to the 
main lines now under construction. One such line, 
branching from the Dakar-Saint Louis Railway, would 
serve the Cayor and Fouta districts, while another line, 
forming a junction with the Thies—-Kayes line, would 
link up Diourbel with Tieli and would serve for the trans- 





port of the products of the Kaol region. It was also hoped 
to establish in October regular motor car services across the 
Sahara, linking up Colomb-Behar, the terminus of the 
Oran Railway, with the Niger, while complementary 
services to Lake Tchad and the Oubangui districts wor. 
planned, the latter services being in connection with the 
schemes for the cultivation of cotton in the Niger Valley, 





SIXTY YEARS AGO. 


Ln our issue of May 27th, 1864, particulars were given 
of a method for the manufacture of cast steel tires invented 
and patented by Mr. 'T. E. Vickers, of Sheffield—the late 
Colonel T. E. Vickers, founder of the well-known firm. 
The process consisted of using a compound pattern repre. 
senting a pile of six tires arranged in the form of a cylinder, 
The casting obtained was chucked and turned in a lathe, 
and subsequently divided into six sections, each con- 
stituting a tire. Another subject of metallurgical inter st 
was referred to at length in a leading article dealing with 
the cold drawing of steel tubes. It would appear that 
two years or so previously our attention had been attrac! ed 
by a report that Mr. Hawksworth, of Linlithgow, \ as 
drawing tubes of steel in the cold state. Subsequent|y, 
we learnt that he was conducting experiments on the 
subject in Paris. We found grounds for scepticism, |): 
in our issue of the date mentioned above, we had to con! «.. 
that the drawing of large tubes of cold steel was now 4): 
accomplished fact in London. It seems, however, that ||.» 
process was not a success with several well-known ma}. 
of cast steel, and, in fact, that the only material t),.«‘ 
would survive the “ discipline of drawing" was @ slcv! 
made by Mr, Hawksworth himself. On reflection we caiw 
to the conclusion that the molecular action involved 11 
drawing cold steel into tubular form was not differe:. 
from that involved in drawing lead pipes, and that 1) 
only difference in the two processes was one of the forve 
employed. We anticipated that much advantage woul: 
accrue from the ability to produce steel tubes cheaply «i 
any length and without seam. It had been demonstrate:|, 
for example, that one tube could be drawn inside anoth«r, 
and that a series of tubes could thus be built up, tlic 
members of which could be caused to exert any require! 
initial tension (sic) upon each other. In France, it wa 
added, large quantities of steel gun barrels “* of unexamp!|e:| 
strength * were then being made in this manner. : 
An extract from the New York Times recorded # dise 
trous boiler explosion on the United States gunboat Chen 
ango when on her first voyage, as a result of which twent) 
eight men lost their lives. The coroner who held an 
inquiry into the matter expressed his emphatic opinion 
that the explosion was caused by low water in the boiler, 
consequent upon the water working out of the boilers into 
the engine, and so overboard. Other vessels of the clas« 

-there were about thirty of them—showed the samv 
defect on trial, and the New York Times concluded that 
the construction of the engines and boilers in the entire 
gunboat fleet was such as to render an explosion in every 
case almost certain, and to make the vessels ** infinitely 
more formidable to our own officers and sailors than they 
ean ever be to the enemy.” Yet in spite of numerou 
warnings during the preceding year, the Navy Department, 
“under the advice and authority of Mr. Isherwood, thw 
chief engineer,” had persevered “in forcing into every 
gunboat which it built this particular kind of boiler.”’ 








CATALOGUES. 


Anpvrew Barc ay Sons anv Co., Limited, Caledonia Works, 
Kilmarnock, Scotland.— Revised edition of the locomotive cata 
logue CK, 

Swireneean “ND ExecraicaL Propuctrions, Limited, 
Excelsior Works, bilis-street, Birmingham,.—Price lists and 
details of the “ Ventex "’ ironclad switchgear. 

Beyer, Peacock anv Co., Limited, Gorton Manchester. 
Large edition of catalogue on locomotives. A great number of 
different types which the firm produces is i!lustrated. 

Exvecrnic Contron, Limited, 177, Reid-street, Bridgeton 
Glasgow.—-A copy of new leaflet I’.L.1 on “ Empire "’ automatic 
pump control for dock, railway, and public authorities. 

Scorrish Tuse Company, Limited, 34, Robertson-street, 
Glasgow.—Card showing revised schedule of discounts for gas, 
water and steam tubes and fittings, also loose flange tubes. 

W. J. Fraser anv Uo., Limited, Dagenham, Essex.—-Cata 
logue No. 14, Section 1, on types of chemical apparatus of al! 
descriptions designed, manufactured and erected by the 
company. 

Mevtprums, Limited, Timperley, near Manchester.—-Publica 
tions C25/6, on new acid pump in “ Meldrum” acid-resisting 
metal; also F.D. supplement on the Meldrum fuel combustion 
specialities. 








A CaLecuLator ror Gas CaLornimetry.—We have received 
from the office of the Gas Journal, 11, Bolt-court, Fleet-street, 
E.C. 4, a sample of a gas calorimetric calculator designed by 
Mr. H. J. Hailstone, of Rochdale, for use in conjunction with the 
Boys standard calorimeter after the manner prescribed Ly the 
Gas Referees. The calculator consists of a 7}in. circular ictal 
plate carrying on a central pivot a rotatable celluloid disc 4}in. 
in diameter. The metal dise is faced with paper, boaring two 
circular scales, the outer, tallying with the periphery of the 
celluloid disc, being inscribed “ B.Th.Us. gross per cub. ft. 
(corrected) *’ and extending from 350 to 600, and the inner, seen 
partially through a transparent erc-shaped panel in the celluloid 
disc, being graduated to degrees of temperature rise from 
15 to 25. The periphery of the celluloid disc is marked with a 
scale extending from 1500 to 2500 and representing the volume 
of water collected during four revolutions of a '/,, cubic foot 
meter—that ig to say, during the combustion of ¢ cubic foot 
of gas. The inner edge of the arcual panel in the celluloid disc 
is graduated with a scale of tabular numbers ranging from 870 
to 1080. The tabular number is a tant combining the 
capacity of the meter and the factor for converting the result 
into B.Th.Us. In use the celluloid disc is turned until the tabular 
nuinber is opposite the temperature rise observed. The British 
therinal units (gross) are then read off against the “ volume of 
water collected ” figure. A table for the correction of moist gas 
volumes to standard temperature and pressure—60 deg. Fah. 
and 30.0in.—accompanies the calculator, 
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New Electro-magnetic Manometer. 


A new type of electro-magnetic manometer has been 
invented and recently developed by Mr. Harold Martin, 
of 11, The Parade, H.M. Dockyard, Portsmouth. The 
instrument, which, we are informed, is fully protected by 
patents, was designed primarily, and has hitherto been 
mainly used, for boiler steam-flow measurement, but it 
lends itself readily for other purposes, such as the measure- 
ment of small differences in the level of liquids—say, the 
water in a boiler or oil or petrol in a tank—and of the 
flow of gases other than steam. 

[he general arrangement of the instrument will be 
readily understood by the aid of the accompanying draw- 
ing, Fig. 1. What, in effect, forms a U tube is made by 
coring out two similar vertical cylinders in a cast iron 
base and by connecting them together by means of a 
passageway at their bottoms. Mercury poured into one 
cylinder will, of course, ordinarily stand at the same height 
in both cylinders. Riding on the surface of the mercury in 
each oeylinder is a float, from which projects upwards into a 
tube, made of copper or other non-magnetic metal, a 
vertical rod threaded on and fixed to which is a circular 
dise of soft iron. These discs are just small enough in 
diameter to move freely upwards and downwards inside 
their respective tubes. The lower end of each tube is 
sealed into a metal cap, which, when bolted in position on 
the base, hermetically closes the cylinders in the latter and 
brings the centre of each tube immediately over the centre 
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An essential feature of the apparatus is an electro- 
magnet composed of « coil of insulated wire wound on a 
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are fitted, at right angles, soft iron tips. The latter are 
arranged to come one at each side of each tube as closely 
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FIG. 2--ELECTRICAL CONNECTIONS IN INTERRUPTOR CIRCUIT 


bobbin, which is arranged with its axis horizontal, and is 
furnished with a central soft iron core, which is carried 
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FiG. 1--THE MARTIN ELECTRO-MAGNETIC MANOMETER 


of its corresponding cylinder in the base. The top of each 


tube is furnished with a valve, and from the far sides of 


Method of connecting Manometer 
for Indicating & Recording 
Flow of Steam or Water. 
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Boiler Drum 


in bearings, and is free to oscillate. To the ends of the 
spindle of the core are fastened, parallel with one another, 





as possible without touching, as may be seen in the illus- 
trations and particularly in the drawing at the right top 
corner, which is a plan view of the magnet. The core, 
strips and pole pieces, together with the soft iron discs 
inside the copper tubes, form, when the electro-magnet is 
energised, two very nearly closed magnetic circuits, and 
any vertical movements of the armatures in the tubes are 
directly and accurately reproduced in the circular move- 
ment of the core of the electro-magnet—and hence in the 
pointers of the instrument—since the magnetic circuits 
will always tend to keep as short as possible. 

The instrument illustrated in Fig. 1 is intended to act 
both as an indicator and as a recorder. In order to trans- 
mit the movement of the magnet core to the indicating 
pointer and the recorder arm, a toothed wheel is fitted at 
each end of the core spindle. The movement required 
for the recorder arm is not'so great as that necessary for 
the indicating pointer, and hence the toothed wheels on 
the spindle are of different diameters. The larger wheel A 
—that which actuates the indicating pointer—meshes 
with a pinion B fixed on a horizontal spindle C, which is 
carried in bearings, and is taken outside the casing of the 
apparatus through the sleeve F. The smaller toothed wheel 
D, which is at the other end of the spindle, meshes with 
another toothed wheel E, which is in one piece with the 
sleeve F through which the spindle C passes. The sleeve F 
is also taken outside the casing of the machine, where 
there is attached to it the arm G of the recording mechan- 
ism, the mechanically revolved drum of which is seen at H. 
It will be evident that, by varying the diameters of the 
gear wheels, the range of movement of the indicating 
pointer and of the recorder arm can be altered as desired. 

To remove any chance of sticking or sluggishness of the 
mechanism, brought about by friction or magnetic effects, 
the inventor introduces a current interruptor into the 
circuit of the electro-magnet, the effect of the addition 
being very considerably to increase the sensitiveness of 
the instrument, so much so that a aifference in pressure 
equivalent to that due to a difference in the height of a 
column of water of less than one-sixteenth of an inch, is, 
we are informed, readily indicated. A di of the 
electrical connections of an interruptor as applied to a 
manometer for indicating difference in water level in 
boilers is given in Fig. 2. The interruptor consists of a 
solenoid-operated plunger which is arranged to move 
up and down, automatically, with a certain definite length 
of stroke, and in so doing to open and close the circuit of 
the energising electro-magnet coil of the manometer. Tho 
frequency of the pulsations can be regulated by cushioning 
the action of the plunger which operates as a piston fitting 
fairly closely inside the solenoid. The first type of inter- 
ruptor which Mr. Martin actually tried was an ordinary 
electric bell mechanism, but it was found that the fre- 
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FIG. 3—DIAGRAMS SHOWING METHODS OF CONNECTING THE MANOMETER FOR 


the two valves, tubes are taken to the points at which it strips of soft iron—the points of attachment being midway 
is desired to make measurements. 
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DIFFERENT PURPOSES 





quency of the current interruption was unnecessarily 


in the length of the strips—and to the ends of these strips | high, and that when the device was put into continuous 
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operation in a circuit having a voltage relatively high 
in comparison with that for which the bell mechanism was 
originally designed, the make-and-break contacts tended 
to oxidise and burn away rather rapidly, even if precau- 
tions were taken by using a condenser or non-inductive 
resistance, to reduce the sparking. As a matter of fact, 
however, we understand that an interruptor of this type 
has been known to remain in continuous use for over a 
tortnight without receiving any attention. The inventor 
claims that his specially designed interruptor, with its 
low frequency and full break, which prevent any over- 
heating of the contacts, will operate continuously for an 
indefinite period—at any rate, for, say, a year—without 
any attention whatever, and he points out that it does not 
require any accessories—such as a condenser—to reduce 
sparking. 

As has been already said, the instrument was funda. 
mentally designed for the measurement of the flow of 
steam-——also of gas, water or other fluids—which it does 
by indicating or recording small pressure differences pro- 
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FIG. 4--STEAM FLOW CHART MADE 


duced by such flow on either side of an orifice, Pitot tube 
or equivalent device inserted in the pipe through which 
the fluid passes. The arrangement of a Martin combined 
indicating and recording manometer applied to a steam 
or water pipe is shown in diagram A in Fig. 3. Steam- 
flow recording instruments of this type are now, we under- 
stand, in constant use for boiler testing purposes. In 
Fig. 4 we reproduce, in reduced facsimile, a twenty-four 
hours’ steam-flow chart taken with one of these instru- 
ments, which speaks for itself as regards sensitiveness. 
In diagram B in Fig. 3 is shown the method of connecting 
the instrument for indicating boiler water levels. We 
gather that this particular application of the device— 
with which some very successful results have been obtained 
-was the suggestion of naval mechanical engineer officers, 
their idea being that boiler water level indications might 
be obtained in the engine-rooms, and hence under the 
direct observation of the officers on watch. It has 
been suggested that this application would be of still 
greater use and importance in merchant vessels, in view 


and its pointer will be set so as to read “‘ zero.”’ As the 
tank is filled, however, the pressure increases on the tank 
side of the instrument very much more rapidly than it 
does on the other side, because the pipe system of the 
latter only contains a fixed quantity of oil, and since the 
oil, as it is forced up the pipe, overflows into the sealing 
reservoir, which is of much greater diameter than is the 
pipe. The manometer pointer is consequently deflected, 
the scale being calibrated for the deflection to indicate the 
amount of liquid in the tank. 

For use when dealing with boiler water levels, the indi- 
eator is also equipped with a simple electric high and low- 
water alarm. As is seen in the drawing in the left top 
corner of Fig. 1 and in Fig. 2, this device consists of 
contacts, attached to the indicator pointer, one of which 
closes @ circuit when the pointer reaches the extremity 
of its permissible range in one direction, while the other 
acts similarly when the other extremity is reached, lamps 
of different colours being illuminated as one or other 
limit is reached. In addition, by means of the above- 
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mentioned repeat arrangements, plant can be arranged to 
be started and stopped and otherwise regulated so as to 
maintain liquid levels within certain limits or to regulate 
the flow of fluids. 

The instruments described in the foregoing are most of 
them primarily intended to operate in connection with 
plants working at boiler pressures, but we are informed 
that designs are also available for manometers to deal with 
low-pressure work, such as the measurement of chimney 
draught. Furthermore, a modified instrument, called a 
resistance manometer, has been devised for such purposes 
as showing the level of petrol in motor car fuel containers. 
In this case, the indicator portion of the instrument can 
be fitted on the dashboard, no matter what the position 
of the petrol tank may be. 

Reproductions from photographs of actual instruments 
are given in Figs. 5,6 and 7. Fig. 5 shows an indicating 
manometer with green and red signal lamps for indicating 
high and low water levels. Fig. 6 shows a front view of a 
combined indicatitig and recording instrument; while 


Associazione Elettrotecnica Italiana. 

Dansk Ingenirforening, Denmark. 

Den Norske Ingenirforening, Norway. 

Engineering Institute of Canada. 

Institute of Engineers (India). 

Institution of Engineers, Australia. 

Koninklijk Instituut van Ingenieurs, Holland. 

Schweizerischer Elektrotechnischer Verein. 

Société Belge des Electriciens. 

Société Frangaise des Electriciens. 

South African Institute of Electrical Engineers. 

Svenska Telnologforeningen, Sweden. 

Vereeniging van Directeuren van Electricitatsbedrij ven 
in Nederland. 


The following tentative programme has been prepared : 
—On Thursday, July 10th, at 12.30 p.m., there will be a 
reception at the Institution Building, when an address 
of weleome will be delivered by the president, Dr. Alex- 
ander Russell, F.R.S., which will be followed at 1.15 p.m. 
by a luncheon at the Hotel Cecil. In the afternoon, prob 
ably at 4.30 p.m., the Kelvin Centenary Oration will be 
delivered by Sir J. J. Thomson, O.M., F.R.S., and the 
Kelvin Medal will be presented to Professor Elihu Thomson 
at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. 1. 

On the Friday, at 10 a.m., the delegates will be taken 
in motor coaches for a visit to the British Empire Exhibi 
tion, which will last till 5.30 p.m. At 7 p.m. the Kelvin 
centenary banquet will be held at the Connaught Rooms, 
Great Queen-street, Kingsway, W.C.2, Lord Balfour, 
O.M., in the chair. 

On the Saturday, at 10.15 a.m., the party will leav: 
King’s Cross Station (L. and N.E. Rly.) by special trai: 
for Cambridge, and will on arrival proceed to the Cave 
dish Laboratory, where it will be welcomed by the U: 
versity authorities, and inspect the Laboratory. A' 
1 p.m. luncheon will be taken in the dining hall of Trinity 
College, at the invitation of the College, after which places 
of interest in Cambridge will be visited. At 5 p.m. a rece; 
tion will be held by the Vice-Chancellor, probably in th: 
Fitzwilliam Museum. A return to London will be made in 
the evening. 

On the Sunday seats will be reserved at the morning 
services at Westminster Abbey and St. Paul's Cathedral, 
and in the afternoon those who desire to do so will be abi 
to visit the Zoological Society's gardens and aquarium. 

On the Monday, July l4th, at 8.55 a.m., the party will 
leave Euston Station (L.M. and 8. Rly.) by special trai: 
for Birmingham, at which place the following alternativ: 
visits have been arranged :—The University Engineerin: 
Laboratories, or the Nechells Power Station of the Bir 
mingham Corporation. At 1.30 p.m. the party will par 
take of luncheon as the guests of the Lord Mayor of Bir 
mingham. At 2.30 p.m. motor coaches will leave for 
Stratford-on-Avon ¢t@ Shirley, Monkspath, Hockley 
Heath, Henley-in-Arden, and Bearley Cross. Tea will bx 
taken at Stratford-on-Avon, after which visits will be 
paid to Ann Hathaway's Cottage, the river, the Memoria! 
Theatre, Shakespeare’s tom), and other places of interest 
The return to London will be made from Leamington Spa 
Station by special train for Euston. The party will din: 
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FIG. 5—INDICATING INSTRUMENT WITH ALARM LAMP 


of the desirability of keeping closed the water-tight doors 
between engine and boiler-rooms, while at the same time 
maintaining efficient control of the comparatively unskilled 
labour frequently employed in such vessels. 

For giving indications of the instrument at a distance 
away from it, Mr. Martin has devised a means in which, 
naturally, electricity plays a part. For this purpose there 
is connected to the magnet spindle an arm, at the end of 
which is mounted an almost frictionless contact roller, 
which makes contact with a small resistance coil mounted 
on @ flat, insulated former. By varying the position of 
this contact, as happens when there are movements of the 
magnet spindle, and hence, of course, of the indicating 
pointer, corresponding movements are obtained on a 
ratio-coil type of indicating instrument, the electrical 
connections of this transmitting arrangement being as 
shown in diagrams B and C in Fig. 3. The latter shows 
the adaptation of the manometer for measuring the depth 
of petrol or oil in a tank. In this arrangement, one side 
of the instrument is connected, by means of a rising pipe 
to avoid air lock, to any convenient point below the 
bottom of the tank. The oil sealing reservoir, which is 
connected to the other side of the instrument, ‘s so arranged 
as to compensate for the distance at which the manometer 
is fixed below the level of the tank. In these conditions, 
with the connecting pipes full, but the tank empty, there 
will be no difference of pressure across the instrument, 


Fig. 7 shows a rear view of one of the instruments with the 
cover removed to disclose the interruptor as employed 
when working on a direct-current supply. 

The inventor claims that his electro-magnetic mano- 
meter is, in all applications, the most sensitive and accurate 
commercial type of instrument of its class which can be 
manufactured and sold at a moderate price. 

We may add that the instrument is being manufactured 
and put on the market by George Kent, Limited, of Luton 
and London. 








Institution of Electrical Engineers. 


VISIT OF DELEGATES OF OVERSEAS TECHNICAL 
INSTITUTIONS. 

The Council of the Institution of Electrical Engineers 
has invited delegates from the following kindred Institu- 
tions abroad to visit this country as the guests of the 
Institution from July 10th to 15th next :— 

American Institute of Electrical Engineers. 

Associacion de Ingenieros de Caminos,* Canales y 
Puertos, Madrid. 

Associacion de Ingenieros Industriales, Madrid. 


FIG. 6—INDICATING AND RECORDING INSTRUMENT 


FIG. 7--BACK{OF INSTRUMENT, COVER REMOVED 
on the train as the guests of the London, Midland and 
Scottish Railway Company. 

On the Tuesday a visit will be paid to the repair shops 
of the London General Omnibus Company, Limited, at 
Chiswick, and the party will be entertained at luncheon at 
the invitation of Lord Ashfield, chairman of the Under- 
ground Electric Railways of London, Limited. There- 
after there will be a drive to Windsor, where the State 
apartments will be inspected. The return to London will 
be made by motor coach. In the evening the party will 
attend a conversazione to be held at the Institution of 


| Civil Engineers, by invitation of the Councils of the Insti- 


tutions of Civil, Mechanical, and Electrical Engineers. 

It is regretted that on account of the large number of 
delegates it will not be possible for the general body of 
members of the Institution to take part to any great extent 
in the functions arranged for the entertainment of the 
visitors, but members, associate members and associates 
will be given the opportunity of attending (a) the luncheon 
at the Hotel Cecil on Thursday, July 10th, and (6) the 
Kelvin centenary banquet at the Connaught Rooms on 
Friday, July 11th. 








THE cost of the proposed extensions of the Leicester 
sewerage system is now estimated at £630,703, as compared 
with £150,000 when it was first suggested, before the war. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(Prom our own Correspondent.) 
A Languid Market. 


Tue market tone in this district is languid. 
The volume of business being done in iron and steel 
continues small, and both producers and consumers 
have been exercising so much caution of late that the 
sense of uncertainty now appears to predominate. Demand 
is so flat that price concessions, it is held, would fail 
to enliven it, and though some producers of foundry 
pig iron in Derbyshire and Northamptonshire intimated 
their willingness to negotiate new business on slightly 
lower terms fresh contracts were not forthcoming in 
any volume. In finished material and semis renewed 
competition from the Continent is a serious menace. 
The lower quotations which are now being received from 
this quarter -have resulted in buyers withholding orders 
until some idea can be obtained regarding the future 
course of the market. The demand for finished steel is 
still limited, and there is keen internal competition to 
secure orders. 


Staffordshire Bar Iron. 


The Staffordshire bar mills are moderately 
busy, makers of marked bars having very good order 
books. A slight fall in the value of works coal is a matter 
of importance to Staffordshire ironworks, where costly 
fuel compelled the makers reluctantly to increase their 
prices, thereby reducing their ability to compete with 
steel. Makers of Crown bars maintain their standard 
price of £13, while nut and bolt bars continue to be quoted 
£12. Consumers claim to be able to buy at below that 
figure. Belgian competition is still severe in this depart- 
ment, native producers being unable to cope with the 
present low price quoted by overseas sellers of No. 3 
iron. The improvement in the shipbeilding areas is 
reacting on the Midland district, the chain and anchor 
and nut and bolt trades being somewhat busier. In 
view of the high cost of pig iron and labour manufacturers 
are making the fullest use they can of scrap as the basis 
of manufacture. 


Sheets’ Values. 


Though £17 to £17 5s. remains about the market 
level for galvanised corrugated sheets of 24-gauge, con- 
sumers this week claim it is possible to buy them at 
£16 17s. 6d. Some useful lines for South America have 
been booked this week. There is no change in the situa- 
tion in the black sheet department. 


Steel. 


In the steel trade orders are being exhausted, 
and specifications are somewhat more keenly inquired 
for. The rail mills are making regular deliveries, and 
are fairly situated in this department for some time. 
A steady revival of building is bringing forward addi- 
tional orders for constructional steel work, making a fair 
aggregate, with a tendency +o heavier tonnages. Prices 
of angles and joists are maintained at £9 17s. 6d. to £10, 
ship bridge and tank plates jin. and over command 
£10 10s., boiler plates £14 per ton delivered in the district. 
Staffordshire steel hoops are quoted £12 at works. Con- 
tinental competition in the steel trade is again becoming 
very severe, and Belgian houses are reducing their quota- 
tions and unsettling the market. Makers of small steel 
bars at home are fighting to maintain their footing. Some 
of them have been willing to cut their prices below £10, 
but this will not avail to keep the Belgians away if it should 
turn out that they can be depended upon for punctual 
deliveries. They are now in want of export orders again, 
and their intervention is bound to have far-reaching effects 
on the market. Belgian puddled bars are being bought 
experimentally. It is something like a year since this 
trade was heard of previously. Steel billets can now be 
imported at under £7. The price has dropped 5s. per ton 
in the past week. British billets continue to be quoted 
£8 upwards. A few quotations for thin steel plates 
received this week from Belgium offer an advantage 
over British prices of about £2 per ton. Some trade 
is also being done with Germany in cold rolled strip, and 
steel and galvanised wire at prices below those quoted 
by native producers. 


Strip. 

_ Rollers of steel gas strip have made a small 
concession in prices, quoting £10 10s., as against the recent 
figure of £10 15s. As iron strip costs over £13, there is 
naturally a strong inducement to use steel, in spite of the 


less durable quality of the latter. The tube trade con- 
tinues moderately busy. 


Scrap. 


While the steel scrap trade is slow, merchants 
are disposed to hold the metal, anticipating better prices 
shortly as stocks in consumers’ hands are known to be 
low. Values are slightly firmer, in spite of the rather 
large consignments still coming from the Continent. 


Fuel Prices. 


The coke suppliers and the blast-furnacemen 
have now come to terms over the price of coke to asso- 
ciated furnaces in the Midlands. Contracts are renew- 
able at 24s. per ton at ovens, the arrangements to last 
till the end of June, when the situation will be again 
reviewed. Manufacturers in the Midlands are now getting 
some relief in fuel prices. Slacks are firm owing to the 
smaller production through the decline in the house coal 
trade, but steam coals are down about 2s. 


Cheaper Pig Iron. 


Consumers of pig iron in the Midlands who have 


have this week met with some little success. Now that 
a settlement has been reached with regard to blast- 
furnace coke prices, which are to remain at 24s. per ton 
at ovens, smelters, who are becoming nervous as the 
contracts entered into earlier in the year are being worked 
off and perceive only an inadequate volume of business 
to replace them, are more prepared to meet consumers 
in the matter of raw iron prices. This week, in order 
to secure new business, some Derbyshire producers have 
sold No. 3 foundry pig at £4 14s., some having in special 
cases accepted £4 13s., which is fully 2s. per ton less 
than they were recently prepared to take. Northampton- 
shire No. 3 was obtainable at £4 11s. or Is. 6d. less. The 
reductions, though fairly general, did not apply to all 
houses. The demand for forge qualities was so small 
on ‘Change in Birmingham to-day—Thursday—as to 
offer no test az to prices, but it is generally thought that 
concessions could be obtained in this branch also. Stocks 
of pig iron are not large in this district, but trade is so 
slow that production, comparatively small as it is, exceeds 
consumptive demand. The Staffordshire works are at 
the moment calling for but few supplies of forge. North 
Staffordshire forge iron is now quoted £4 7s. 6d. ; No.3 
foundry, £4 15s. ; Northamptonshire forge, £4 5s. ; No. 3 
foundry, £4 1ls. upwards ; Derbyshire forge, £4 7s. 6d. ; 
and foundry, £4 14s. per ton at furnaces. 


Steelworkers’ Wage Dispute. 


Members of the Workers’ Union engaged at the 
Springvale steel works, of Messrs. Alfred Hickman, Bilston, 
have handed in a week's notice in connection with aa 
application for an increase in wages. It is understood 
that the number of men at the works affected is about 
400. The firm employs about 2000 hands, but the majority 
are controlled by the Iron and Steel Trades Confederation, 
and are not affected. Negotiations have been proceeding 
between the firm and the Workers’ Union for some weeks 
past on the men's claim for an increase of Is. per shift. 
The firm was, I understand, willing to apply to certain of 
the men the scale increase which is being awarded to 
other of the lower paid employees of the firm, which 
would represent an advance in some instances of tenpence 
per shift. A ballot was taken on this a fortnight ago, 
and the firm’s offer was then rejected by a considerable 
majority. Further negotiations followed, but these 
having proved abortive, the men decided on the extreme 
step of handing in notices. The firm contends that the 
steel trade is largely governed by national agreements 
by which it is bound. 

Engineering. 

The Midland engineering firms manufacturing 
high-grade pumps report that business is improving 
just now. The year so far in this department of engi- 
neering has been only moderately satisfactory on the 
whole, and this improvement, though small, is very 
welcome. Prices, however, have to be cut very finely, 
owing to foreign competition, and considerable business is 
needed to produce profitable results. 


New Industry for Shrewsbury. 


After negotiations extending over some months 
a Bolton firm of safe and strong room manufacturers, 
has acquired land consisiting of many acres at Harle- 
scott, near Shrewsbury, for the purpose of its business. 
Large works are to be erected, sufficient for the employ- 
ment of some hundreds of workmen, for whom, it is 
believed, model houses are to be erected on a site adjacent 
to the projected works. 


Workless. 


Unfortunately this week I have to record a slight 
increase in the number of unemployed in the Midlands. 
For the week ended May 12th, the total was 120,043, 
but that has increased to 120,674. This total is dis- 
tributed as follows :—Men, 86,667 ; boys, 2100 ; women, 
28,718; girls, 3189. Increases in the number of work- 
less are recorded at Birmingham, Bilston, Coventry, 
Cradley Heath, Dudley, Oldbury, Smethwick, Stour- 
bridge and Brierley Hill, West Bromwich, Wolver- 
hampton and Tipton. 





LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER. 


Genera! Outlook. 


Tue general condition of the iron and metal 
markets here indicates no probability of any relief from 
depression; and if merchants on the Manchester Ex- 
change are reliable witnesses, one would say that the 
situation in this district is worse than it has been yet this 
year. The business moving is utterly inadequate for the 
needs of the producers and the distributors engaged in the 
trade, and although here and there one meets with people 
who are doing something and who consequently take a 
more cheerful view, these are very exceptional cases. As 
an illustration of the state of affairs, it may be mentioned 
that one very large steel establishment has been warmly 
congratulated upon the fact that it has succeeded in avoid- 
ing a loss during the last four months’ working. To make 
the avoidance of loss the highest ambition of a manu- 
facturing concern is sufficient proof of the state into which 
the steel industry has fallen. One need say no more to 
prove that depression exists, and that hope is very far 
from reviving. People here are trusting in a revival of 
business after the Whitsuntide holiday; but it would 
probably be wiser to relegate these ho to a later part 
of the year, if not to banish them altogether from this 
year's expectations. 


Metals. 


There has not been much cheerful news in the 
copper market recently. It cannot, of course, be denied 


refined ingot, are very low, and any further fall cannot, 
in the nature of things go very far; but consumers who have 
taken this view during the last two years and have bought 
for stock in consequence, have been di inted so often 
that they have lost all confidence. veryone admits 
that copper must eventually be much dearer, but no one 
can say when, and meantime 8 buy only sparingly. 
There seems now to be no doubt that a considerable falling 
off in American consumption has taken place, and some 
say that it is greater than the reduction in output; but 
of that, one is doubtful. It is also probable that American 
industry generally will be disturbed by the presidential 
election, and this disturbance may keep down the actual 
consumption for some time. Hence, many people seem 
to think that there is plenty of time before them during 
which copper will remain cheap ; and they may be right ; 
but for “al that there is not much risk now in holding a 
fair stock of metal, for one never knows at what moment 
the reaction towards higher prices will come. Users of 
scrap gun-metal should now have an opportunity of ob- 
taining supplies on favourable terms, for there are mer- 
chants who are tired of holding stocks and would be glad 
of relief. Some of these merchants are now offering only 
£44 per ton for gun-metal scrap, which is an indication 
that they would sell at fairly low prices. The tin market 
remains a puzzle to all concerned. There is as yet no sign 
of stability, but the fluctuations have not been quite so 
wide as they were. . 





Previously, the ‘jumps’ were 
measured by £10 per ton; now, the measurement is 
nearer £5 per ton, but the movements are still sufficiently 
disconcerting. The question of interest now is whether 
we have at last reached the end of the downward move- 
ment, or whether the prices of last June will be reached 
again this June. The market for lead has been fairly 
steady, but it is reported that production is now in excess 
of the consumption. Naturally, the very high prices have 
stimulated the former, although not to the extent which 
might have been expected. Many people here take the 
view that lead has yet to come down. Spelter, on the 
other hand, is in a safer position, because it is at a reason- 
able pre-war price. At the moment, however, the con- 
sumptive demand, especially from the galvanising trade, 
is rather poor. 


Pig Iron. 


The demand for foundry iron in Manchester is 
very much restricted this week. Of course, we are accus- 
tomed in this city to see business gradually slackening as 
we approach the most complete holiday of the year, viz., 
Whit Week; and the present dullness may more or 
less caused by the influence of the holiday. Many people 
think that a revival in activity will come in the second 
week of June ; but buyers of foundry iron here are by no 
means satisfied that the prices are yet at the bottom. 
Almost all depends upon what is going to happen in Cleve- 
land, because if the North-Eastern foundry iron is to be 
cheap enough to come into Manchester again, the mere 
fact of the high cost of producing the Midland irons will 
not alone sustain the market. Hence, consumers are 
inclined to buy only sparingly, and to avoid accumulating 
any very large stocks. One does not hear yet that the 
Midland furnaces are troubled much with any accumula- 
tion of pig iron, but they have been selling only on a small 
scale for some weeks, and the time may be near when they 
will be getting anxious. The slight sagging of prices lately 
may be an indication that some tendency in that direc- 
tion is appreciable. There have been quotations this week 
of 93s. 6d. per ton on trucks for Derbyshire iron, although 
the more general price is still 94s., or say 101s. 6d. per ton 
delivered in this neighbourhood. Cleveland iron still 
costs about 104s. to 104s. 6d. per ton in Manchester, but 
in Preston and other northern consuming centres it costs 
less than the Midland irons. Scotch foundry iron is still 
a fairly firm market here. One hears occasionally of sales 
by merchants at Is. or 1s. 6d. less than the makers’ prices, 
but the cheaper Scotch iron bought by merchants before 
the furnace price was raised to 100s. is no doubt mostly 
sold by this time. 


Steel. 


The market here for finished steel is very dull 
and new business is scarce. There has not been any par- 
ticular change in prices, but no doubt sellers are more 
inclined to make concessions where they see a chance of 
securing an order. For joists and angles delivered in 
Manchester, £9 10s. per ton is quoted. For common steel 
plates the price is about £10 2s. 6d. to £10 5s., with a 
possible £10 as a minimum. Boiler plates are still quoted 
at £13 10s., which is certainly a more profitable proposition 
so far as the makers are concerned. 


Scrap. 


There was a slight improvement recently in the 
demand for melting steel scrap, and Lancashire dealers, 
who had been giving 75s. on trucks, had an opportunity 
of selling at a profit ; but the demand is very intermittent 
and precarious, and business is far from safe or easy. 
Buyers of heavy wrought scrap are no longer paying 110s. 
delivered, and apparently the highest price obtainable 
now at the Lancashire malleable ironworks is 105s., with 
some consumers offering only 100s. and 102s. 6d. Cast 
scrap is rather neglected, but dealers keep the prices at 
from 87s. 6d. to 92s. 6d. per ton, according to quality. 
Tronfounders are not buying at all freely, although the 
material is certainly cheap enough. 


SHEFFIELD. 
(From our own Correspondent. ) 
The Heavy Steel Trade. 
Tue condition of things in the heavy steel indus- 
tries of Sheffield and district is practically unchanged, or 
has changed for the worse. The big furnaces producing 


acid steel continue pretty busy, as large tonnages are 
required for the railway work that is on hand, but this 








for some weeks been pressing for a reduction in prices 


that copper prices, at any rate those for standard and 


work is not sufficient to provide full employment, nor is it 
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properly remunerative, as, in view of keen foreign com- 
petition, it has to be taken at low prices. The basic steel 
furnaces find great difficulty in obtaining orders to replace 
those that are worked off, and there are also many com- 
plaints of the unprofitable nature of the trade. In respect 
of soft basic billets, in fact, some firms show a determina- 
tion to stop manufacture rather than accept the prevailing 
rates. They are asking in some cases as much as 15s. per 
ton in excess of the current quotation of £8 15s., and if 
they cannot get orders at an economic rate are devoting 
more of their plant to the better quality steel for which 
the demand has lately been growing. There has been no 
resumption of work at the Lincolnshire plant which was 
stopped for want of orders three weeks ago. Hopes of a 
better state of things are based on the improvement in 
shipbuilding which has been recorded during the last few 
weeks. 


The Finished Trades. 


An improved tone continues to characterise the 
lighter steel branches. There is a steady expansion of the 
demand for files, which is taken as a good sign, indicating 
growing activity in the engineering trades of the country. 
File makers have had to wait a long time for anything like 
a revival of their trade, and competition has been so severe 
that prices have been cut to the bone. Much satisfaction 
is expressed at the fact that the position now seems to be 
mending. The saw trade continues to enjoy great activity, 
and to be one of the most prosperous of all the Sheffield 
branches. The works are finding full employment on 
circular and hand saws, for which there is a good demand 
from both the home and colonial markets. In wire goods, 
machine knives, hammers, general engineering tools, 
mining tools, builders’ light ironwork, picks and shovels, 
and various parts and fittings for wagons and carriages, 
trams and motor vehicles, there is a good volume of busi- 
ness, but the Journal of the Sheffield Chamber of Com- 
merece, which points this out, adds that productive costs 
and local rates combine to make profits unhealthy, whilst 
the possibilities of German competition—assisted by low 
wages, cheap raw materials, export bounties and easy rates 
and taxes—render the outlook uncertain. The alarm with 
which the abolition of the McKenna duties has been viewed 
by those interested in the motor car trade is unrelieved. 
Already, fewer orders for steel stampings are coming to 
Sheffield from the motor-building works. The directors 
of Vickers Limited, in their annual report, state that “a 
considerable reduction may be expected in the company’s 
output of motor car steel, owing to the abolition of the 
McKenna duties.” 


Cutlery and Plate. 


Although some branches are fairly active, these 
trades in general are but moderately employed and are 
yielding little profit. There is a large demand for table 
knives, but this relates chiefly to goods below the first 
quality, and makers of the highest class articles are short 
of work. Large quantities of spoons and forks continue 
to be called for. There is a good demand for tableware and 
cooking apparatus from hotels, shipping and railway 
companies, but retailers who deal in household goods are 
only taking small supplies. 


The Doncaster Coalfield. 


Yet another new enterprise on a large scale for 
the development of the coalfield in the Doncaster area is 
announced. This is the sinking of a pit at Awkley, some 
5 miles from Doncaster, by the Markham group, which 
already owns flourishing collieries at Hickleton, Brods- 
worth, Bullcroft and Yorkshire Main, as well as the Mark- 
ham Main colliery at Armthorpe, where the Barnsley bed 
was reached only a week or two ago. The site of the pro- 
posed new colliery is on land belonging to Earl Fite. 
william, and it is reported that sinking may commence 
this year, possibly before the end of the summer. It is 
stated that the new pit will be “ the most expensive in the 
country,” as it is anticipated that water difficulties will 
have to be conquered at a greater depth than they have 
been experienced at other local pits. 


New Reservoir for Barnsley. 


The Corporation of Barnsley has embarked upon 
the construction of a new reservoir at Scout Dike, near 
Penistone, and the first sod was cut by the Mayor last 
week. The scheme has been necessitated by the rapidly 
growing demand for water in the considerable area supplied 
by the Barnsley undertaking. The plan is to construct a 
dam on the Scout Dike, about a mile below the present 
reservoir at Ingbirchworth, and impound the water from 
the Dike. This will give an additional supply of about 
700,000 gallons per day, and will increase the total daily 
supply to 3,500,000 gallons. This increase will meet the 
growing needs of the next few years, but it is not regarded 
as by any means sufficient for the future, in view of the 
greater use of water due to modern sanitation and to the 
rapid increase of population in the area supplied. 


South Yorkshire’s Water Needs. 


At the ceremony Alderman W. E. Raley, chair- 
man of the Barnsley Water Committee, made a speech on 
the future water needs of South Yorkshire, which was of 
added interest in view of the remarks of Professor Fearn- 
sides, which J reported last week. He said that the needs 
of the area supplied from the Barnsley undertaking were 
rapidly growing, and that the time was coming when 
they would have to go further afield, and they would not 
be able to go by themselves. He thought that, sooner or 
later, they would have to go into the Lake District or into 
Scotland or to some other distant source. A big scheme 
ought to be undertaken by the larger boroughs which were 
water authorities, He suggested that Sheffield should set 
an example for South Yorkshire, and that a large scheme 
should be initiated, under which there would be a Joint 
Water Board for the whole of the South Yorkshire district, 
in order to utilise to the best advantage the water which 
they could obtain. 


Hull Railway and Bridge Schemes. 


; Some interesting references to important Hull 
projects have been made during the last few days by two 





men in high positions, but their speeches were not calcu- 
lated to encourage anticipation of an early realisation of 
the greatest of the schemes. Mr. Harry Gosling, Minister 
of Transport, s ing at a dinner given in his honour by 
the Hull Chamber of merce and Shipping, referred to 
the fact that for 31 miles as the crow flies there were no 
means of crossing the Humber except by ferry, but said 
that the Ministry was proposing to assist in overcoming 
this defect by the building of a bridge at Booth Ferry, 
22 miles west of Hull, thus shortening the detour which was 
at present necessary for transport by road. Going on 
to refer to the desire, expressed both in Hull and in Lincoln- 
shire, for a tunnel under the Humber, he said that sugges- 
tions for both a road tunnel and a railway tunnel had been 
put before the Ministry, but that the questions of cost, and 
of who was to pay, were never hinted at. Much as the 
Ministry sympathised with the desire for a tunnel under the 
Humber, it was bound to ask the responsible and com- 
petent highway authorities to show their interest by meet- 
ing together to formulate some definite project for the 
Ministry’s consideration. The second speech referred to 
was made by Mr. Alexander Wilson, divisional general 
manager of the London and North-Eastern Railway, who 
said that the company had works in contemplation at 
Hull which would cost a million pounds, but that the 
present state of railway finance was difficult. Their 
*xpenses were eating into their receipts, and they were 
feeling the effect of the large reduction in rates made last 
year. While traffic had expanded to some extent, their 
net receipts had diminished, and works involving great 
capital expenditure which they thought ought to be 
earried out could not be put in hand at the present time. 








NORTH OF ENGLAND. 
(from our own Correspondent.) 


Cleveland Iron Trade. 


A FEELING of uncertainty prevails in the Cleve 
land pig iron trade, and the outlook is gloomy and dis- 
couraging. Business has fallen to a very low ebb. Con- 
sumers of nearly all descriptions of material are acting 
with caution, and are confining their operations to trans- 
actions on a scale sufficient only to meet early essential 
needs. Lack of credit in Germany and the French rate 
of exchange, together with other disturbing continental 
circumstances, are assisting materially to depress the 
Cleveland market, and are, of course, checking foreign 
buying. It is, however, significant, that even now there 
is a fair volume of inquiry from abroad, and though 
only of very small proportions, it is resulting in actual 
sales, which fact implies that expansion may be looked 
for so soon as conditions take a turn for the better. The 
price of No. 3 Cleveland pig iron is now no more than 
91s. per ton, and business has been done at that figure. 
No. 4 foundry is down to 90s., and No. 4 forge is on sale 
at 89s. No. 1 foundry iron is quoted at 96s. per ton. 


Hematite Pig Iron. 


The market for East Coast hematite is even 
quieter than that for Cleveland iron. A little has been 
sold to South Wales, but sales are far below current out- 
put, and consequently, as existing contracts are completed, 
stocks must tend to increase. However, price concessions 
fail altogether to stimulate business, and as they are 
already below cost, East Coast makers generally quote 
98s. 6d. per ton for mixed numbers, although it is well 
understood that business at 98s. per ton would not be 
refused, at least in some quarters. 


Ironmaking Materials. 


The foreign ore trade is in a lifeless state. De- 
liveries this month have, however, been very heavy, 
and sellers adhere to 24s. as their quotation for best 
Rubio ore c.i.f. Tees. It is reported that business has 
been done in good Durham furnace coke at 28s. 6d. 
per ton delivered at the works, but that is a high price 
for certain brands, and in other directions business is 
possible at 6d. to 1s. below that figure. 


The Coal Trade. 


There is no improvement to record in the general 
outlook of the Northern coal trade, but with the German 
miners’ lock-out continuing, there is prospect of an 
increased demand for coal from that country, though 
at present it is limited to a few small inquiries. Apart 
from Germany and Norway, the outlook for any increased 
demand from France, Belgium or Italy is disappointing, 
and merchants do not expect that prices will show any 
substantial gain unless something unforeseen arises. 
In the meantime the prospects of idle time for numerous 
steam, gas, and coking collieries is pronounced, but 
fitters hold for steady prices on the recent level, main- 
taining that the lack of demand is so general that prices 
have little to do with it. With little business to test 
market prices, quotations are nominal. For spot ship- 
ment buyers are able to secure discounts for most descrip- 
tions. While the forward inquiry is dull, sellers are not 
pressing and values remain nominal. The coke trade 
remains exceedingly inactive, and stocks, despite lessened 
output, are steadily accumulating. Prices are quoted 
unchanged, with a weak undertone. 


Rolling Mills to Close Down. 


Owing to a shortage of orders, the rolling mills 
at the Acklam works of Dorman, Long and Co., Limited, 
Middlesbrough, will be closed down at the end of this 
week, and about 800 men will be thrown idle. Only 
the rolling mills at Acklam—formerly known as the 
North-Eastern steel works—are affected by the decision, 
and every endeavour is being made to keep the steel 
furnaces, coke ovens, and blast-furnaces operating as 
usual. The rolling mills have been chiefly engaged in 
the production of steel rails. ’ 








SCOTLAND. 
(From our own Correspondent.) 
Restricted Buying. 


Noruine has occurred during the past week 
calculated in any way to promote a feeling of optimism in 
trade circles generally. Here and there small contracts 
are reported, but nothing in the nature of progress towards 
all-round improvement is noticeable. Buyers and se!lers 
of almost all classes of goods pursue a cautious policy, 
The latter have waited long for easier prices, and are 
apparently as determined as ever to purchase only mini 
mum requirements so long as prices are outwith their 
ideas, and at present these minimum requirements are 
small indeed. Sellers, on the other hand, still have to face 
fairly high on-cost charges, and in many instances reiterate 
their inability to offer cheaper quotations meantime. 
There the situation seems to rest, while foreign competi- 
tion becomes keener and the home market is stagnant, 
owing to labour uncertainty, and a general lack of con. 
fidence from political and other points of view, all vitally 
affecting business. Latest discussions and decisions in 
connection with the miners’ wages question do not promise 
too well. Some districts are inclined to accept the terms 
offered, whilst others are determined to vote against the 
terms. All industries are directly interested in the ultimate 
outcome, and the existing hesitancy and uncertainty in 
the various markets is only increased by the vagaries of 
the outlook in the coal trade. Shipbuilding orders still 
come forward, but there seems to be small benefit accruing 
to steel and ironworks from these. The shipbuilding 
industry also is up against wages decisions, and doubtless 
many contracts, or at least the commencing of work on 
many orders already placed, depend largely on the main- 
tenance of present rates of pay. Many more reasons might 
doubtless be advanced for the present stagnation in indus 
trial circles, but at any rate the stagnation is painfully 
obvious. Many works in all trades are working without 
profit, merely in order to keep establishments open until 
the arrival of better times, while others have only occa 
sional bursts of activity. 


Pig Iron. 


The pig iron market shows little 
Foreign inquiries are less frequent, and the home demand 
is restricted. Buying is very hesitating, and the tonnage 
placed is almost negligible. Prices, however, have lost 
none of their firmness. 


movement 


Finished Steel and Iron. 


A great scarcity of specifications is experienced 
by steel makers. Plates are still the poorest demand, but 
sections are none too busy, and sheets have lost a measure 
of their activity. In respect of the latter, however, the 
colonial inquiry has improved, and the outlook has 
brightened accordingly. All home prices are unaltered 
Black sheets for export have been quoted at £10 15s 
per ton for */,,in. sheets and £11 5s. per ton for jin. sheets 
The position at the bar iron works is most unsatisfactory, 
despite a slightly increased inquiry. Re-rolled steel is 
not so busy as hitherto, and the price has been reduced 
to £9 15s. per ton home or export. Scrap metal is firmer in 
price. Continental material has been on offer at cheaper 
prices, owing to the fluctuation in the exchange. 


Iron Trade Wages Increased. 


The average selling price of manufactured iron 
during March and April last has been certified at 
£12 7s. 11.93d. per ton, and under the existing sliding 
scale of wages an increase of 2} per cent. will take effect 
on Monday, June 2nd. 


Coal. 


The Scotch coal trade continues quiet and 
irregular. Transactions during the past week have been 
mostly of a hand-to-mouth description. Buyers at home 
and abroad pursue a waiting policy and only immediate 
requirements are entertained. Apart from the contracts 
for foreign railways, export inquiries are weak, and the 
collieries, especially on the East of Scotland, are suffering. 
Coastwise business in Fifeshire has been good, and returns 
from that district are fairly normal, but the figures for the 
Clyde and the Firth of Forth ports are far below normal. 
Aggregate shipments for the past week amounted to 
283,222 tons, against 256,391 tons in the preceding week, 
and 290,438 tons in the same week last year. It has been 
reported that Messrs. Love and Stewart, Glasgow, have 
received the Finnish State Railway's contract for 50,000 
tons steam coal for delivery in June, July and August. 
The shipments will consist of Scotch and Tyne qualities. 
The price has not been made known. German orders 
have been disappointing, but there are hopes of increased 
business with Spain. The bulk of the foreign shipments 
during the past week went to Spain, North France, Scan- 
dinavia, Belgium and Germany. The home market has 
been idle. Many consumers bought lavishly a few weeks 
ago, when a coal strike seemed imminent, and are now 
evidently content to work off these accumulations. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


TuERE has been no improvement of any note 
in the general state of the steam coal market during the 
past week. The tonnage position is a shade better, but 
supplies are none too plentiful, and the foreign demand 
for coals is insufficient to afford any real stability to the 
market. Confirmation has come to hand that, as indi- 
cated last week, 150,000 tons of large steam coals have 
been bought for delivery at Alexandria from June to 
October for the Egyptian State Railways, the firms 
which have secured the business being those mentioned 
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prev iously. The Palestine Railways are also in the 
market for 24,000 tons of steam coal or patent fuel for 
shipment to Haiffa from June to October, and tenders 
had to be in on Thursday of this week, while the Swedish 
State Railways are inquiring for 227,000 tons of locomo- 
tive coal for delivery at various Swedish ports by the end 
of September. In this case tenders have to be in by 
the end of this month, but the probability is that the bulk 
of this business will go to the North instead of being placed 
in South Wales. Apart from these inquiries there is 
nothing of note circulating and the general demand 
continues to be very quiet. 


Labour Situation. 


On the labour side the conditions are shaping 
much as expected. The conference of delegates from 
all parts of the coalfield to consider the terms of the 
proposed new wages agreement took place on Monday 
last, and the decision was come to that the representa- 
tives at the national conference to be held in London 
vesterday—Thursday—should vote for the rejection of 
the terms. A motion that the terms should be sub- 
mitted to a ballot of the workmen was defeated. The 
resolution which was passed at the South Wales Con- 
ference for the rejection of the terms was, according to the 
official report, carried by a ‘“* small majority on a show of 
hands,” and on a card vote, which was subsequently 
taken, there was also a ‘‘ majority,’’ the figures of which 
were not officially disclosed, but it is stated that they 
showed that out of an approximate total of 152,000 
votes cast, there was a majority of about 22,000 against 
acceptance. It therefore looks upon these figures as 
if the Welsh miners are not so opposed to the terms as 
was the case a month ago, as when the ballot was then 
taken there was a majority of 43,123 against the terms. 
The view is that a settlement will be come to on the 
conditions of the proposed agreement, though, of course, 
it is just possible that the national conference this week 
will submit the whole matter to a ballot ; but if this should 
be the case, it ie confidently predicted that in this event 
the result of the voting will not be so opposed to the terms 
that a strike will be possible. Unfortunately, the un- 
certainty which may be created will not be helpful to 
business, which is now very difficult to arrange. 


Pit Stoppages. 


Reference was made a week ago to disputes 
which were the cause of suspension of work at the Nine 
Mile Poigt and Risca collieries, causing 3500 men to be 
idle and at the Markham colliery affecting about 1400 
miners. The position with regard to the former is un- 
changed, as the pits are idle, while in the case of the 
Markham colliery the men were still out in the early 
part of the weck, and it was very difficult to say what 
developments might occur. Efforts were made at the 
end of last week to bring out the whole of the men em- 
ployed by the Tredegar Company in the Sirhowy Valley, 
but subsequently a district meeting recommended the 
Markham men to resume work on Monday on an under- 


taking being given by the general manager that he would | 


immediately make investigations regarding the dispute. 
Up to the time of writing, however, the Markham men 
have not followed the advice of the district meeting, 
but have decided to “ hold firm "’ until all points in dispute 
have been settled. Hopes are entertained that the trouble 
will not be of long duration, and that at any rate a spread 
of the stoppage will be averted. The notices terminating 
the employment of about 700 men engaged at the Gla- 
morgan collieries belonging to the Cambrian Combine 
expired on Saturday last, but hopes are held that the 
company will be able to absorb about 500 men at its 
pits. As a set-off to the somewhat depressing news 
concerning stoppages and possible suspension of work 
at different pits, it is refreshing to hear that the announce- 
ment has been made that the No. 4 pit of the Arael Griffin 
Colliery, Six Bells, Abertillery, belonging to the Ebbw 
Vale Company, is to be re-opened at the end of this week. 
This colliery has been idle since January of this year, 
and about 800 men have been affected. It is stated 
that arrangements have been made to re-open a seam 
which was closed three years ago, and that the prospects 
are that additional men will be employed eventually. 


LATER. 
14,000 Miners Idle. 


Contrary to hopes of a settlement of the Markham 
Colliery dispute, the position on Wednesday was that there 
were altogether 14,000 men on strike in the Sirhowy 
Valley, of whom 9000 are employed by the Tredegar 
Company. The general manager of that company offered 
to meet a deputation of the Markham Colliery miners 
and their agent provided the Markham miners resumed 
work, but the men insist that the Tredegar Combine execu- 
tive should be represented at the inquiry into the dispute. 
The general manager will not give way on this point. 
The result is that all the Tredegar workmen have been 
called out in the Sirhowy Valley, except those engaged on 
light work. Officials of the Federation have taken the 
matter in hand. Another unofficial strike is threatened in 
the Rhondda Valley. The whole of the workers at the 
Ynysfaid Colliery, Treherbert, numbering 1450, have 
tendered fourteen days’ notices to terminate their employ- 
ment on account of the management introducing the 
double-shift system. 


New Coal-loading Appliances. 


The Great Western Railway Company has 
placed an order with Sir W. G. Armstrong, Whitworth 
and Co., Limited, for the supply and erection of five large 
fixed coal-loading hoists, two of which are destined for 
the Port Talbot Docks, two for Barry Docks, and one 
for Newport Docks. Each will be capable of handling 
& gross load of 30 tons at a lifting speed of 180ft. per 
minute, and will be hydraulically operated. One of the 
hoists for the Port Talbot Docks will have a lift of 70ft. 
above quay level, while the remainder are 60ft. hoists. 


Ship-repairing Handicap. 


; The ship-repairing industry in this district is 
passing through a quiet time, and for a week or so no 














new orders of any account have been placed. The recent 
threat of a strike on the part of the coal-trimmers and 
tippers doubtlessly caused many shipowners to divert 
their steamers to continental ports to load, and this fact 
has meant the loss also of a certain amount of repairing 
business. Action which has recently been adopted by a 
section of the men is not calculated to aszist the employers 
to attract fresh orders, as it is stated that owing to the 
failure to arrive at a settlement in connection with the 
fitters’ demand for an increase in their time working 
rates, the men have placed an embargo on overtime work, 
and have refused to allow chargemen to be appointed. 
As employment at the moment is quiet, the abolition 
of overtime is not very material, except that it handicaps 
employers in quoting for orders, and it is said that already 
business has been lost. The effect of the men’s refusal 
to appoint chargemen is that this is calculated to retard 
the completion of work in hand. 


Current Business. 


Operations on the steam coal market have been 
very restricted, and there is very keen competition for 
the comparatively few orders that are available. Many 
collieries are none too well placed for prompt shipment, 
although the position in this respect is slightly better 
than was the case a week ago. At the same time the 
market continues to be irregular for supplies for immediate 
loading, and stoppages are still occurring at individual 
pits on account of the shortage of empty wagons. There 
has been practically no movement in either large or small 
coals, and prices for patent fuel and coke remain un- 
altered. Anthracite coals aleo show no special feature. 


Miners’ Holidays. 


It has been agreed that the official Whitsun 
holidays in the coalfield shall be Whit Monday, Tuesday, 
and Wednesday. 








CONTRAOTS. 


Goopwtx, Barspy anp Co., Limited, Leicester, have just 
received a repeat order from the Corporation of Nottingham 
for a Pyrus cylindrical drier; an order from the Donaghadee 
Urban District Council for one of their Acme portable stone- 
breakers ; a repeat order from the Limerick County Council for 
one of their Acme portable automatic stonebreakers with screens 
and elevators ; an order from Bromley Corporation for 11 Acine 
granulator; and an order from the Oldham Corporaticn for a 
stonebreaker. 


Tre Eagine Works Department of Sir W. G. Armstrong, 
Whitworth and Co., Limited, has received from the Great Western 
Railway Company an order for the supply and erection of five 
large fixed hydraulically operated coding hoists, two for Port 
Talbot Docks, two for Barry Docks, and one for Newport Dock. 
Each is to be capable of handling a gross load of 30 tons at a 
lifting speed of 180ft. per minute. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to state that the Electrical Trades Supply, 
Limited, which has been established at Great Charles-street, 
Birmingham, for the last twenty-four years, has moved to larger 
premises in the same street. There will be no change in the postal 
address or in the management. 


Tue CAMBRIDGE AND Paut InstruMEeNT Company, Limited, 
informs us that the necessary consent of the Board of Trade has 
been obtained for the changing of ite name to Cambridge 
Instrument Company, Limited. The head office and showrooms 
of the company will continue to be at 45, Grosvenor-place, 
8.W. 1, and the business of the company will be carried on 
exactly as in the past. 


Messrs. Dowprine AND Dickinson, machine tool merchants, 
of Windser House, Victoria-street, London, 8.W. 1, ask us to 
announce that they have engaged as from June Ist the services 
of Mr. Wilfred M. Pudge, who haa for the last eleven years been 
with George Kent, Limited, Luton, where he held the position 


of works engineer, and had previously been for many years with | 


D. Napier and Sons, Limited, of Acton, and Messrs. W. M. Still, 
of Hatton-garden. 








Tue Prystcs or TextTice Finres.—One of the sessions of the 
Empire Textile Conference, which will be held at the British 
Empire Exhibition, Wembley, during Whitsun week, will be 
devoted to a general discussion on “ Physical and Physico- 
chemical Problems relating to Textile Fibres.”” This discussion 
is being arranged jointly by the Faraday Society and the Textile 
Institute, and it will be held on Wednesday, June 11th, from 
2.30 to 6.30 p.m. in Conference Hall No. 4. The introductory 
address will be given by Dr. W. Lawrence Balls, and the pro- 
gramme of twelve papers includes contributions from all the 
leading laboratories in Great Britain and Ireland engaged in 
textile research. Full particulars may be obtained from the 
secretary of the Faraday Society, 10, Essex-street, London, 
W.C. 2, or from the secretary of the Textile Institute, St. Mary's 
Parsonage, Manchester. 


Lerezie AvTUMN Farr.—The autumn Leipzig Fair will be held 
from August 31st to September 6th. It will include, for the first 
time, a collective exhibit of the Association of the Iron and Steel 
Industries of Elberfeld, which will be shown in the big dome- 
shaped hall on the exhibition grounds. The new exhibition hall 
for heavy machinery, the construction of which was begun in 
November last, will be ready and will be taken into commission 
A new subterranean hall will be built underneath the Market- 
square in the centre of the town, and it is claimed that it will be 
the first exhibition hall that has been constructed underground. 
The Russian Government intends to put up an exhibition pavilion 
of its own on the exhibition grounds, and work in connection 
therewith will be begun as soon as a satisfactory understanding 
has been arrived at between the German and Russian Govern- 
ments. Invitations are also being extended to the British 
Dominions and Colonies to participate in the next Fair, and for 
this purpose a special hall is being placed at their disposal. 
The Associated German Tool Manufacturers will not exhibit 
at the autumn Fair, as it is their custom to exhibit once a year 
only—at the spring Fair. 





LAUNCHES AND TRIAL TRIPS. 





SALERNO, single-screw steamer ; built by Earle's Shipbuilding 
and Engineering Company, Limited, to the order of Ellerman’s 
Wilson Line, Fimited ; dimensions, 215ft. by 32ft 8}in. by 
14ft. 10in.; 1230 tons deadweight. Engines, triple expansion, 
l4}in., 24}in., and 43in. by 30in. stroke; constructed by the 
builders ; launch, May 8th. 


Ornais, steel screw collier; built by the Blyth Shipbuilding 
and Dry Docks Company, imited ; to the order of Monsieur 
Paul Duval, of Paris; dimensions, 223ft. Jin. by 33ft. by 
14ft. 10}in.; to carry 1200 tons. Engines, triple-expansion, 
l6in., 27in., 44in. by 30in. stroke; constructed by MacColl 
and Pollock, Limited ; trial trip, May 10th. 


MERIONETH, steamer, built by William Gray and Co., Limited, 
to the order of James Jenkins, Sons and Co., Limited ; dimen- 
sions, 412ft. by 52ft. by 28ft. lin. Engines, triple-expansion, 
26in., 43in., 7lin. diameter by 48in. stroke, pressure 180 Ib. ; 
constructed by the builders ; trial trip, May 16th. 








Marupv, motor ship; built by Workman, Clark and Co., 
Limited ; to the order of the Straits Steamship Company, of 
Singapore ; dimensions, 275ft. by 41ft. 6in. by 21ft. Fngines, 
six-cylinder four stroke single-aciing Diesel; constructed by 
the builders ; launch, May 17th. 


TAKLIWA, twin-screw steamer; built by Barclay, Curle and 
Co., Limited ; to the order of the British India Steam Naviga- 
tion Company, Limited ; dimensions, 465ft. by 60ft. by 4lft. 
Engines, twin-screw triple-expansion; constructed by the 


builders ; launch, May 19th. 


TAUNTON, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of H. Harrison (Shipping) Limited ; 
dimensions, 254ft. 9in. by 36ft. 9in. by 18ft. lin. Engines, 
17}in., 29in., 48in. by: 33in., pressure 180 lb. ; constructed by 
the North-Eastern Marine Engineering Company, Limited ; 
launch, May 19th. 


CASANARE, single-screw steamer; built by Cammoell, Laird 
and Co., Limited ; to the order of Elders and Fyffes, Limited ; 
dimensions, 400ft. by 5lft. by 32ft. llin. Engines, triple- 
expansion, reciprocating, 27}in., 46}in., and 78in. diameter 
by 54in. stroke, pressure 210 lb. ; constructed by the builders ; 
launch, May 20th, 


and Dry Docks Company, Limited; to the order of W. H. 
Cockerline and Co., of Hull; dimensions, 403ft. by 55ft. 6in. 
by 28ft. 9in.; to carry 8600tons. Engines, triple-expansion, 
26in., 43in., and 72in. by 48in. stroke ; constructed by Kichard- 
sons, Westgarth and Co., Limited ; launch, May 20th. 


CorINTHIC, steel screw steamer ; built by Irvines Shipbuilding 
I 


Baitisnh Aviator, oil tank vessel; built by Palmers Ship- 
building and Iron Company, Limited ; to the order of the British 
Tanker Company, Limited; dimensions, 440ft. by 57ft. by 
33ft. llin.; 10,000 tons deadweight. Engines, single-screw 
oil, six cylinders, each 23in. diameter by 36in. stroke ; con 
structed by the builders; launch, May 20th. 


Norraton, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited; to the order of the Mathews Steam- 
ship Company, Limited ; dimensions, 256ft. by 43ft. by 25ft. 
Engines, single screw triple-expansion ; constructed by the 
North-Eastern Marine Engineering Company, Limited ; launch, 
May 20th. 


GLENSHIEL, twin-screw motor vessel; built by Harland and 
Wolff, Limited, to the order of the Glen Line, Limited; dimen- 
sions, 485ft. by 62ft. by 39ft. 6in.; to carry 9500 gross tonnage 
Engines, two sets of Diesel, 740mm. bore and 1500 mm. 
stroke ; constructed by the builders ; trial trip, May 21st. 


PIONEER, single-screw pilot steamer; built by J, I. Thorny. 
croft and Co., Limited, to the order of the Honourable Corpora, 
tion of Trinity House; dimensions, 135ft. by 23ft. %in. by 
12ft. Gin. Engines, triple-expansion surface condensing, 13}in., 
22in., and 35in. diameter by 27in. stroke ; constructed by the 
builders ; launch, May 21st. 


CoRALSTONE, single-screw self-trimming collier; built by 
Swan, Hunter and Wigham Richardson, Limited, to the order of 
the Crete Shipping Company, Limited; dimensions, 235ft. 
by 36ft. by 17ft. 6in.; to carry 1750 tons deadweight. Engines 
triple-expansion ; constructed by the builders; launch, May 
22nd. 

ALGERIAN, steamer ; built by Barclay, Curle and Co., Limited, 
to the order of the Ellerman Lines, Limited; dimensions, 
304ft. 6in. by 43ft. Gin. by 23ft.; gross tonnage 3100. Enginos, 
one set of triplo-expansion; constructed by the builders ; 
trial trip, May 23rd. 

Koa, single-screw motor ship; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the British India 
Steam Navigation Company, Limited; dimensions, 290ft. by 
40ft. beam ; to carry 2000 tons deadweight. Engines, reversible 
marine oil of the two-cycle type ; constructed by the builders ; 
trial trip, May 23rd. 








Tae INstIruTion oF StrucTURAL ENGINEERS.—At a special 
general meeting of the Institution of Structural Engineers, 
held on Thursday, May 22nd, 1924, the following officers and 
Council for the session 1924-1925 were declared to be duly 
elected :—President: Major James Petrie; vice-presidents : 
Mr. H. J. Deane, Dr. J. 8. Owens, Sir Charles Ruthen, and Mr. 
H. K. G. Bamber; hon. secretary: Mr. H. Kempton Dyson ; 
hon. editor: Mr. Ewart 8. Andrews; hon. librarian: Mr. 
W. J. H. Leverton; hon. curator: Mr. 8. Bylander; London 
members of Council: Mr. W. A. Green, Mr. R. H. H. Stanger, 
and Dr. Oscar Faber ; country member of Council: Mr. G. B. R. 
Pimm. 

CONFERENCES OF ENGINEERING Socteries aT WEMBLEY.— 
Two conferences are being arranged ip connection with the 
Battersea Polytechnic Engineering Society, the Birmingham 
Association of Mechanical Engineers, the Crystal Palace Engi- 
neering Society, the Derby Society of Engineers, the Gloucester- 
shire Engineering Society, the Institute of Marine Engineers, 
the Polytechnic (Regent-street) Engineering Society, the Society 
of Engineers (Incorporated), the Stoke-on-Trent Association of 
Engineers, the Wolverhampton and District Engineering Society, 
and the Women’s Engineering Society, with the object of reading 
and discussing short engineering papers during the morning of 
each day, while the afternoon will be devoted to em ee 
inspection of the Exhibition. The first conference is to take place 
on the morning of Friday, June 6th, 1924, while the second con- 
ference is arranged for the morning of Monday, September 15th, 
1924. On each occasion the session will last from 10.30 a.m. 
to l p.m. Papers, which will consiat of about 1000 words each, 
will be read by members of some of the societies with the object 
of promoting discussion on the several subjects. The afternoons 
and evenings will be free. It is felt that the social side of the 
conferences will be perhaps as important as the technical, 
because it will enable members of the various societies and their 
friends to become better known one to another. Hence arrange- 
ments have been made for those attending to take luncheon and 
tea, and—if a sufficient pumber of members apply for tickets— 
dinner together. Those wishing to take part in the proceedings 
are requested to apply to the Secretary of the Society of Engi- 
neers, 17, Victoria-street, Westminster, S.W. 1, for tickets for 
whichever conference (or both) they wish to attend, 
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Current Prices for Metals and Fuels. 


TRON ORE. 





(1) Delivered. 


(2) Net Makers’ works. 





(8) f.0.t. Makers’ works, approximate. 


STEEL (continued). 


N.W. Coast— N.E. Coast— Home. Export. 
Native 17/6 to 24/- £ «s d. £ad4£sa8.d 
(1) Spanish 23/- Ship Plates 0 6 O. = 
(1) N. African 23/- Angles .. . 1 0 0. — 
Boiler Plates .. i310 O. a 
re a= sag ae ae cs 10 0 0. ah 
—— (ot) na Heavy Rails .. 900. ain 
a a Fish-plates 13 0 0, - 
Channels 0 56 O. £9 to £9 5 
Hard Billets 1 5 O. — 
TRON. Soft Billets 9 0 — 
Home. Export. N.W. Coast— 
Barrow— 
eee cad Heavy Rails .. .. = ape 
(%) Scemane— Light ,, 910 Otol0 0 of 
Hemetite. . 8 24Ri- ” Billets. 810 Otol2 0 Of 
No. 1 Foundry 6560. a= ilies 
ey Warne ghee. Bare (Round) 10 5 0tol0 15 0 

N.E. Coast— » (others) .. 10 0 Otold 2 6 
Hematite Mixed Nos. 418 0 418 0 Hoops (Best) . . 15 5& 15 0 0 
No. 1 419 0 419 0 9 (Soft Steel) 13 15 we Dé 13 10 0 

Plates «- «+ «» 10 0 Otold 5 UO os 
Ceytend— » (Lanes. Boiler) .. 13 10 — 
No. 1 we | 08 416 0 416 0 aoe 
Sees vs pepeenby- 2 aes Siemens Acid Billets .. 1210 0. an 
No. 3 G.M.B. .. 411 0 411 0 
Bessemer Billets 13 0 0. -- 
No. 4 Foundry 410 0. 410 0 
Hard Basico .. .. .. 10 5 O. -= 
Re. 6 Tange TS i NS ae Intermediate Basic .. 10 0 0. _ 
— = 7m Soft Basic 815 0.. .. ~ 
Hoops .. 1210 Otol3 0 0 
MIpLanps— Soft Wire Rods ll 0 Otoll 10 O 
(3) Staffs.— MIpLanps— 
Alli-mine (Cold Blast) 9 8 °Oss® cs = Small Rolled Bars.. .. 10 0 Oto10 10 0 
North Staffs. Forge 4 7 6tod 10 Billets and Sheet-bars .. 8 0 Oto 810 0 
o ee Foundry 415 0.. — Sheeta (20 W.G.) .. .. 1110 Otol2 O O 
Galv. Sheets, f.0.b. L'poo 17 0 Otol? 5&6 8 
(8) Northampton— Angles .. «s 917 6tol0 0 0 
Foundry No. 3 411 0 oe Joists 917 6told 0 0 
» Forge 2 o's * , On eer oe.) ie 
(8) Derbyshire— As and Tank Plates 10 10 —_ 
No. 3 Foundry a 0 ee oiler Plates .. 4 0 (0 _ 
Forge . 0. me — 
(8) Lincolnshire — NON-FERROUS METALS. 
No, 3 Foundry 414 6 —_ SwaNsEa— 
No. 4 Forge 413 0 = Tin-plates, I.0., 20 by 14 23/6 to 23,9 
Basic .. 411 0 ~ Block Tin (cash) 208 10 0 
(4) N.W. Coast— - (three months) 207 0 0 
N. Lanes. and Cum.— Copper (cash) a.6 0 
Hematite Mixed Nos. .. {5 12 6 (a) — <a agp 
some me 1517 6 (8) z: Spanish Lead (cash) .. .. 2915 0 
es (three months) 28 0 (0 
Spelter (cash) oe és 31 3 9 
a (three nnaitihds.. 31 2 6 
MANUFACTURED IRON. MancnesteRn— 
Copper, Best Selected Ingots 66 15 0 
Home Export. » Electrolytic 68 0 0 
fad £ a. d. » Strong Sheets .. 94 0 0 

SooTLanp— » Tubes (Basis price) 01h 
Crown Bars 1210 0 _ Brass Tubes (Basis price) 010 
Best eo — _ » Condenser 0 1 2} 

eee Lead, English 3110 0 

Be, Coase »  Foreign.. 29 15 0 
Common Bars 12 10 0 — 

a= FERRO ALLOYS. 

Crown Bars .. .. .. 13 00. _- (AL prices now nominal.) 

Second Quality Bars ..12 0 0. — , 

Reale (ig ae? we ODO OH 14 15 0 Tungsten Metal Powder .. 1/84 por Ib. 
Ferro Tungsten .. 1/44 per Ib. 

8. Yorrs.— Per Ton. Per Unit. 
Crown Bars .. .. .. 13 a Ferro Chrome, 4p.c.to6p.c.carbon £24 0 0 10/6 
Best S wil zit sae _ om 6p.c.to8p.c. ,, £23 10 O 8/- 
ie Se ee ee a. *” 8p.c. to l0p.c. ,, £23 0 0 8/- 

* Specially Refined 

MiIDLANDs— » Max. 2p.c. carbon £42 10 0 16/- 
Crown Bars .. . — — a eo spe ow £51 0 0 17/6 
Marked Bars (Staffs. a. &H _ » oo 0.75p.c. ne Sg £70 0 0 20/- 
Nut and Bolt Bara ~« 89 carbon free 1/5 per Ib. 

Gas Tube Strip .. .. 13 _ Motallic Chromium 4/2 per Ib. 
Ferro Manganese (per ton) £17 for home, 
£17 for export 
» Silicon, 45 p.c. to 60 p.c. £12 0 Oscale 5/—per 
STEEL. unit 
(6) Home. (7) Export. 7” o Bae aad Sean Oi por 
fetes io 5 Om fa¢d » Vanadium 19/9 per Ib. 
» Molybdenum .. .. 8/6 per Ib. 
Boller Plates... .. .. 13 4 — » Titanium (carbon oa .. 1/8 per Ib. 
Ship Plates, jin. andup 10 @. — Nickel (per ton) ee . £135 
Sections .. .. oe @. _ Cobalt . AF . 10/6 per Ib. 
Steel Sheeta, 2),,in. to jin. 12 ws — psa Peal (pez jo. . £82 to £100 
Sheeta (Gal. Cor. 24 B.G.) 17 5 0 (British Official.) 





(4) Delivered Sheffield. 


(6) Home Prices—aAll delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
*Blast -furnace Ooke (Inland) : Special Price for Ironworks 24/-, open market 28/- (at ovens). 





+ Latest quotations available. 





(a) Delivered Sheffield or Glasgow. 




















FUELS. 
SCOTLAND. 
LanaRksHiRs— Export 

(f.0.b. Glasgow )—-Steam oo es -SODRE 2u/- 

” ” a ens, ee . . 21,6 

” ” Splint hase qa 22/- to 24 

» ° Trebles .. . ne: 22;/- 

a 7 a . 22/- 

o ee Ghanian: ..0 (16s 4dr “on 18/- 
Arussine— 

(f.0.b. Ports}—Steam .. .. . sé ‘ 20/- 

” * ae. so se “ae ee Ee 22/- 
” ” Trebles .. ee - om 22/~ 
Firesuiase— 
(f.0.b. Methil or Burnt- 
island)—Steam .._ - x 19,6 to 22/9 

Screened — ye een Sen reeda ea 27,6 

Tete hss se se) da los Ls 22/- 

Pa ey oe ee ‘ vs 21; 

ne” ‘se "das ae ee ae ‘3 18/- 

Lorarans— 

(f.0.b. Leith}—Best Steam .... ‘ 2 21/- 
Secondary Steam .. .. .. .«.- . 20/- 
Trebles ee Mis ‘eat ot anmeculll geensin ' 22/- 
Doubles wre a ae 22/- 
Singles dervede os ose my ore . 18;- 

ENGLAND. 
(8) N.W. Coast— 

ee ee ge Na he. “Se “AG 32/- 

Household ‘¢ Seg co ve os, Sen 

Coke. . ee ee bw ‘ é~ — - 35/- 

NoRTHOUMBERLAND— 

Best Steams .. 22/6 to 23/- 

Second Steams be ow) oe thet oe > GRE Peale 

Steam Smalls ooh ee i dv ~~ .gepwe eee 

Unscreened Bt . ‘near ae .. 18/-to 20 

nt o. er as ss, ee Say 27/- 

Durga — 

Best Gas ea ae: 

SN: cigs edie 20 «ae webhae see 21/- 

Bee occ 65) Hel 06) tw 46 Sine 27/- 

Foundry Coke ow 26/— to 28/- 

SHEFFIELD — Inland. 

Best Hand-picked Branch . 34/- to 35/- - 

Barnsley Best Silkstone .. 28/- to 29/— -- 

Derbyshire Best Brights .. .. 28/— to 30/— _ 

- » House «+ «+ 25/- to 27/- _- 
@ » Large Nuts . 24/- to 25/- = 
v0 » Small ,, . 18/4 to 20/6 _ 

Yorkshire Hards .. 24/- to 25/6 a 

Derbyshire ,, .. 21/6 to 23/6 — 

Rough Slacks .. 12/6 to 15/6 —_ 

Nutty ,, . 12/- to l4/- _ 

Smalis ° 8/- to 10/- - 

Blast-furnace Coke (Inland) * 

= » (Export) oe tab 28/- to 29/- 
Cagpirr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 27/9 to 28/3 

Second ,, - 27/- to 27/6 

Best Dry Large .. 26/6 to 27; 

Ordinary Dry Large 25/- to 26/- 

Best Black Vein Large 26/6 to 27, 

Western Valley _ ,, = 26/— to 26,6 

Best Eastern Valley Large .. 25/- to 26/- 

Ordinary o “i o weer Beane 

Best Steam Smalls ae © eviltide co, MOR Og 2G6 

Ordinary 7 16/6 to 18,- 

Washed Nuts A aa 25/— to 27/- 

No. 3 Rhondda Large .. 28/- to 29/- 
on o Smalis 24/- to 25/- 

No. 2 - Large .. 24/6 to 25/6 
o eo Through 21/- to 23;- 

~ Smalls 16/— to 17/- 

Coke (export) 50/— to 57/6 

Patent Fuel 29/— to 30/ 

Pitwood (ex ship) .. 29/- to 30/- 

SwanszEa— 
Anthracite Coals : 

Best Big Vein pire 45/- to 47/6 

Seconds . 40/— to 42/6 

Red Vein. ee ee 30/- to 32/6 

Machine- ents Cobbies ws ; - «+ 80/- to 55/- 

ee "Ss cd ON . - «+ «+ §O/- to 57/6 

Beans oe ee ee : - «se «+ 46/- to 47/6 

ies 46 <¢ <0 s004-0A coeheed.t eee 

Breaker Duff .. 10/- to 10/3 

Rubbly Culm 16/- to 16/6 

Steam Ooals : 

Large .. 24/- to 26/- 

Seconds .. 22/- to 24/- 

Smalis .. . 15/- to 18/- 

Cargo Through 18/- to 22/- 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
(b) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Anglo-French Trade. 


Tue change that took place in the situation 
two weeks ago is giving rise to a good deal of specula- 
tion as to the effect the future policy of this country 
may have upon foreign trade. On the whole, French 
manufacturers would be quite satisfied with the situation 
as it is, if it were not for the disturbing influence of the 
exchange rate. There has been until recently plenty 
of work, and there would be more ahead if only the 
country’s finances permitted the putting in hand of 
the many public works which have been authorised. 
Che exports of manufactured goods have been Jarger 
during the past few months than probably ever before. 
Nevertheless, it is felt that this activity rests on an un- 
stable basis and that it will need little to destroy con- 
fidence and precipitate a collapse. So far, the activity 
has been due mainly to the heavy requirements for 
reconstruction and to the foreign demand following upon 
the currency depreciation, but the needs for reconstruc- 
tion are becoming more and more restricted on account 
of the lack of funds, and the foreign trade seems likely 
to decline with the steady fall in prices in other countries. 
The only real factor in a permanent prosperity lies in 
a more active interchange of goods. The policy so far 
adopted of endeavouring to arrange commercial treaties 
in such a way that France will be able to export her goods 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Speci fication is without 
drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C. 
at la. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


214,468. May Sth, 1923.—Improvements IN ENGINE Stor 
Gear, Cockburns Limited and David MeNiecoll, of Clydes 
dale Engineering Works, Cardonald, near Glasgow. 

This specification describes an engine stop valve with a relay 
valve operated by oil taken from the engine lubricating system 
and arranged to operate a cut-off valve. The object is to effect 
rapid control of the relay valve at any predetermined oil pressure. 
In circuit with the oil supply connection A, which leads to a 


movable piston C, which is forced in the closing direction by a 
spring D. The piston valve C has an annular passage E which, 
when the piston valve is in the open position, allows oil to pass 
the valve C to the relay valve. From the supply side of the 











and will only import such products as will not compete | 


directly with home manufacturers has entirely failed. 
It is now more generally understood that if confidence | 
is to be restored and trade developed the future com- | 
mercial policy must be of a more liberal character, and | 
it is so far encouraging that the man who is expected to 
be at the head of the new Government represents a purely 
commercial and industrial region, and is recognised 
as an opponent of anything that may impede trade 
progress. While public opinion is being prepared for a | 
more liberal trade policy it is a happy coincidence that 
a delegation from the Bradford Textile Society should 
have visited Roubaix and other towns during the past | 
week, when the meetings with the local textile associa- 
tions were made the occasion of a demonstration in favour 
of closer commercial relations between the two countries. | 
lhere seems to be every reason to believe that something | 
will be done to improve those relations, but it is too much | 
to expect that any special concessions will be made in | 
favour of British goods, for it is doubtful whether any | 
Government would be able to make a breach in the | 
barriers of protection which home manufacturers regard 
as necessary to their existence. | 


| 
Reconstruction. 


A recent visit to the devastated regions con- | 
veyed an impression that the work already accomplished | 
contributed very largely to the activity of the engineer- | 
ng trades and has, at the same time, added appreciably | 
to the country’s productive capabilities. Even the most 
modest workshops have been laid out with the best 
machine tools, and big factories have been equipped 
with the most up-to-date machinery, and are generally 
capable of turning out twice as much as they did before 
the war. Apparently about three-quarters of the work 
of reconstruction have been completed, and if the re- 
mainder has slackened down through the inability of 
the State to advance any more funds, it is nevertheless 
being continued, for it is still possible to secure money 
with the war indemnity certificates. The only element 
of uncertainty is the proposed revision of the sums paid 
ut for indemnity. In view of alleged exaggerated 
claims the present Government decided to make an inquiry 
into all those above a certain amount and to exact the 
reimbursement of all money paid in the event of claims 
being proved fraudulent, and as those constituting the 
future Government are supposed to be still more severe 
in their attitude towards owners in the devastated regions 
who have obtained more than they are entitled to, it is 
anticipated that an inquiry will prove troublesome to 
many who are supposed to have benefited unduly. 





Naval Construction. 


The 8000-ton cruiser Primauguet, which was | 
launched at Brest last week, is the last of the three vessels | 
which are being built under the first part of the pro- | 
gramme of naval construction. The second part includes 
six cruisers, of which two will be put on the stocks next 
month, two others in 1926, and two in 1928. The new 
10,000-ton cruisers to be built this year at Brest and 
Lorient will have a length of 185 m., a beam of 19 m., 
will draw 5.85 m. of water and will have geared tur- 
bines capable of developing 120,000 horse-power. The 
eight boilers will be fired by oil. The cruisers are expected 
to attain a speed of 34 knots and to have a radius of 
action of 4800 miles at 15 knots. They will have eight 
guns of 203mm. calibro, 75mm. anti-aircrafi 
guns, eight 40mm. guns and two triple torpedo tubes | 
of 550 mm. diameter. 





eight 


Coke Supplies. 


The downward movement which has accentuated 
for some time past has been checked this week, at a time 
when the franc has sustained another severe setback, | 
and the fact that a depreciation of money values is usually 
accompanied by an increased foreign demand may afford 
some explanation of the apparent improvement. At 
the same time, prices of raw material have hardened on 
account mainly of the smaller consignments of coke 
from the Ruhr, which are less than a half of what they 
have been for some months past. As ‘blast-furnace 
proprietors have been building up stocks the situation 
will only become critical in the event of the German 
strike being continued, and in view of the resistance 
offered by the strikers it is feared that the movement is 
more political than economical, in which event it is 
impossible to say how it will end. Meanwhile, arrange- 








ments are being made to handle the stocks of coke in the 
Ruhr, which will be sufficient for all requirements for 
some little time to come. 








N° 214,468 











end of the valve C. Under normal conditions the pressure of 
oil acting on the end of the piston valve is sufficient to overcome 
the spring D, so that the piston valve C remains open as shown. 
On failure of the pressure or of the oil supply the spring D closes 
the piston valve, so that the passage E is closed and oil can no 
longer pass to the relay valve. When the piston valve has 
moved to the closed position the port G registers with the upper 
side of the connection A, so that oil can then quickly escape, 
thus permifting rapid operation of the relay valve. The port G 
is connected to the main body of the piston valve C by a coned 
portion H, and when in the open position the piston valve | 
seats on an internal lip K, but clears the lip when the valve is 
moved to the closed position. It will be seen that the piston 
valve may be moved axially by the operation of a hand lever. 
April 24th, 1924. 





INTERNAL COMBUSTION ENGINES. 


214,316. January léch, 1923.—IMPROVEMENTS IN OR RELATING 
ro Pistons For INTERNAL ComBuUSTION ENGINES, George 
James Jackson, of G. J. Jackson and Co., of Station-road, 
South Shore, Blackpool. | 


The object of this invention is to provide a piston in which 
any “‘ slap *’ or knock will be eliminated and which is free from 
N° 214,316 
——— 
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the risk of seizure. The head of the piston A is fitted with a | 
cylindrical internal extension B with transverse holes or perfora- 
tions C for the reception of the gudgeon pin D, suitable bushes 
being provided. The skirt FE of the piston is adapted to fit 
on to the reduced portion B of the head and abut against 
the larger portion at F. At one end the skirt is thickened 


————————————— 


relay valve (not shown), there is a valve casing B containing a | 


oil connection A a port F communicates with the space at the | 


or furnished internally with a ring or bosses H having 
holes K adapted to coincide with those of the reduced portion 
of the head B. The holes K are provided with suitable bushes L, 
and the arrangement is such that the gudgeon pin D ey 
through the bushes M in the reduced portion of the head B and 
also through the bushes L of the skirt, thus holding the skirt 
in position upon the head A. Clearance is provided on the sides 
of the skirt in order to allow for expansion when hot, and as a 
further means of compensating the expansion of the skirt at 
high temperatures a diagonal slit N is provided. A spring 
ring O of suitable metal (formed somewhat after the 
manner of an ordinary piston ring) is inserted in an internal 
groove P in the skirt at each end to strengthen it and to ensure 
a good fit between the sides of the skirt and the cylinder walls. 
April 16th, 1924. 


214,524. June 8th, 1923.—Iuperovements tv Rotter Bearinas 
AND IN THE Bic Enps or CONNECTING-RODS AND THE LIKE, 

| Schneider et Cie., of No. 42, Rue d’Anjou, Paris, France. 
According to this invention two rews of rollers A roll directly 
on the inner races B of the crank pin. The outer roller races U 
are formed by the inner surfaces of the continuous rings D, 
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which are fitted with slight friction inside @ cylindrical bore E 

in the big end of the connecting-rod. The rings D are prevented 

from having end play by a spacing ring F, whilst rings G prevent 

outward movement, The rollers are guided by shoulders H. 

The method of assembling these roller bearings is fully described. 
April 24th, 1924. 


DYNAMOS AND MOTORS. 

214,430. March 28th, 1923.—IMPROVEMENTsS IN AND RELATING 
To DyNamMo-ELectric Macuines, The British Thomson- 
Houston Company, of Crown House, Aldwych, and Frank 
Percy Whittaker, of 237, Clifton-road, Rugby. 

This invention relates to dynamo-electric machines of the 
radial or axial commutator type and more particularly to high- 
voltage direct-current generators and rotary converters in which 
any accumulation of conducting vapour or material in the space 
bet ween the brushes of opposite polarity is prevented by means 


N° 214,439 











i 


of a blast of air produced by a fan arranged so as to foree the 
air between the brush holders at an angle with respect to the 
axis of the machine. It has been found possible for a discharge 
to occur between the brush holders and the fan impellers or 
their supports, and the object of the invention is to prevent this 
occurring. The blades of the fan A arc mounted on a ring B of 
insulating material, the ring being made in sections, which may 
be bound together with wire wound in recesses.—April 24th, 
1924. 


214,536. August 28th, 1923.—ImprovemeNts In Rotors ror 
SQUIRREL-CAGE ALTERNATING-CURRENT ELecrric Morors, 
Waygood-Otis, Limited, of 54-55, Fetter-lane, B.C. 4. 

In a variable-speed induction motor it is desirable that the 


N° 214,536 





rotor resistance should be proportioned so that the required slip 
and torqueare obtained at all the speeds for which the motor is 


616 


THE ENGINEER 


May 30, 1924 








designed. The end rings of the motor described in this specifi- 
cation are designed so that the required electrical resistance is 
obtained at all speeds, the rings being provided with inter- 
spaced slots which extend at intervals partly round the rings 
and determine the resistance between consecutive conductors 
according to the number of poles in operation. The — shown 
is designed more particularly for a two-speed motor and is pro- 
vided with are-shaped polar slots A on a circle described from the 
centre of the ring. The slots have a definite length, equal to the 
length of the pole pitch of the largest number of poles, corre- 
sponding to the slow speed of the motor, the number of slots 
being one-half of the number of poles. When the motor is 
operating on slow speed no current will flow through the sections 
B of the rings between the slots A because all of the sections B 
are of the same potential. All the slot rotor currents in the ring 
are confined to paths through the sections C between the top 
of the slots A and the outer periphery of the ring. By properly 
placing the slots A relatively to the outer periphery of the ring 
the sections C can be made to give the required end ring resistance 
for the largest number of poles of the motor, The slots A, how- 
ever, do not prevent the high-speed rotor currents from flowing 
through the sections B of the ring, as the slots extend over only 
a part of the pole pitch of the smallest number of poles ; conse- 
quently the entire ring is utilised when the motor is on high speed 
to give the required resistance for that speed.—A pril 24th, 1924. 


TELEGRAPHS AND TELEPHONES. 


214,336. January 22nd, 1923.—AN IMPROVEMENT RELATING 
Tro Exeorrican TRANSMITTER Microrsones, Ebenezer 
Denholm Young, of 15, Rutland-street, Edinburgh. 

A microphone constructed in accordance with this invention 
is shown in the accompanying drawing. A perfectly true bed 
is provided for the main diaphragm by making the circular 





N? 214,336 





tray A perfectly flat. On top of this tray there is a 
slender ring of thin paper of the same thickness all round, and 
at one point there is a connecting ribbon of thin metallic foil. 
On this thin bed of paper the diaphragm C is laid, and it is 
held in position by a retaining cover B, which is secured to the 
tray at three points F, where there are adjusiing screws.— 
April 22nd, 1924. 


TRAMWAYS AND RAILWAYS. 


203,665. August 16th, 1923.—ImMPROVEMENTs IN Supports 
ror THe Conpvuctrors or ELecrric Rartways, Société des 
Grands Réseaux Electriques, of 126, Rue de Provence, 
Paris, France. 

This specification describes an arch for supporting the over- 
head conductors and supply mains for electric railways. The 


N° 203,665 


bridge consists of a frame of ogival or pointed Gothic shape, 
composed of two bent members A symmetrically arranged. 
[It may be made without joints as shown or with one or three 
joints as desired. The arches may naturally be made of any 
suitable materials, but section iron is very suitable.—April 
24th, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


214,464. April 26th, 1923.—Improvements IN Liqutp METERs, 
Worthington-Simpson, Limited, of Queen’s House, Kings- 
way, W.C. 2. 

The drawing shows the invention applied to a meter in which 

a dise A having a central ball mounting B is arranged in a casing 

C in such a manner that the operation of the disc due to the 

passing of the liquid through the meter causes an arm D to roll 

round a cone E and so to operate the meter train through the 
pawl F. On the underside of the disc is a plurality of radially 
disposed recesses G, the recesses being preferably somewhat 
deeper towards the outer end and becoming shallower as they 





approach the central part of the disc. In place of this arrange- 
ment an annular depression may be formed in the disc member 
or the depressions or recesses may be formed in the lower part 
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of the dise casing with which the disc co-operates. Any foreign 
matter entering the grooves is swept through by the passing 
liquid.— April 24th, 1924. 


MACHINE TOOLS AND SHOP APPLIANCES. 


205,083. October 3rd, 1923.—IMPROVEMENTS IN OR RELATING 
Tro APPARATUS FOR THE MANUFACTURE OF FOUNDRY 
Moutps, Etablissements A. Sisson Lehmann, of 18, Rue de 
Montjoli, Charleville, France. 

The drawing shows an apparatus constructed according to 
this invention for the manufacture of foundry moulds by means 

of a jet of sand having a high speed. A fan A is connected by a 
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hose pipe B to a nozzle C in the centre of a projector tube D, 
and suction is created at the port. Sand is therefore driven 
through the port F. The tube D is attached to a cardan joint G 
and the position of the tube D can be controlled by means of 
handles H. The sand is supplied to a sieve K and is delivered 
into the hopper L.—A pril 24th, 1924. 








The Institution of Civil Engineers. 


APRIL EXAMINATIONS, 
PASS LIST (INTERIM.) 


(Subject to confirmation by the Council.) 


1924. 


The results of the Examinations held abroad will be announced later. 
Preliminary (98).—L. C. Adams, W. E. L. Adams, H. H. R. 
Aikman, G. J. W. Anderson, H. Andrew, E. H. Bacchus, L. 
Bendelow, G. R. Bennett, O. W. Berry, A. L. P. Bouverie, 
D. H. Brindley, C. W. E. Brown, W. H. Cadwell, J. Campbell, 
R. Carey, G. R. Carle, C. J. E. Carter, F. H. Clark, 
A. G. Copsey, A. Cowie, J. Cross, E. J. Davies,?{H. Davies, 
T. 8S. B. Dick, G. M. Dingwall, A. A. Doig, A. J. iow, 
R. M. Drynan, J. E. Duff, C. B. Eck, W. H. Edwards, 
R. C. Foreshew, F. W. C. Gettings, W. B. Grant, T. L. Gray, 
", M. Greenwood, E. H. Hargrave, N. B. Henderson, W. L. 
J. P. Hippisley, J. E. R. Hollingworth, J. B. Howard, 
A. J. Howell, J. H. Humphreys, N. H. Hunt, E. Hutton, 
W. B. Instone, W. G. Ivory, N. Jervis, B. W. Johnson, 
F. T. Jones, F. Lee, J. E. Lewis, D. W. McGregor, J. A. McManus, 
E. E. Martin, W. E. K. Mayne, A. G. Minty, A. Mitchell, A. E. 
Motyer, G. Nest, H. J. Nowlan, H. F. Noyee, M. D. Nunn, 
J. E. Osborne, G. A. Parfitt, W. T. P. Perkins, V. G. Pickering, 
W. R. Plant, A. B. Porter, T. Porter, A. N. Potter, E. C. M. Reid, 
R. H. Rowe, R. E. Sadler, P. R. Settle, A. B. Sharp, jun., J. 
Sinclair, T. 8. Sinclair, J. H. Slater, C. 8. Smith, W. N. Smith, 
H. Snape, W. Sowerby, A. J. Speight, L. J. A. Stow, W. 8. 
Stredwick, D. D. Thorp, C. F. Weatherhead, A. G. Wheeler, 
F. V. Wickham, C. V. Williams, N. 8. Williams, T. F. R. Wilson, 
L. Mel. Winchester, D. B. Wood, J. M. Wyllie, A. W. Wynne. 

Associate Membership (216).—-Whole Examination (Sections 
A, B, and C) (5).—N. Auty, J. A. Donald, F. Oliver. C. Seel, 
W. E. Thomas. 

Sections A and B only (29).—G. L. Ackers, D. A. Alves, P. 8. A. 
Berridge, J. A. Chippindale, F. H. Davies, H. Eastman, R. J. 
Edmonds, A. A. El-Seifi, D. J. Francis, I. H. E. Gamal, G. F. 
Garnett, C. B. Glenesk, 1. H. Hainsworth, G. E. Hardy, H. 
Hefny, A. M. Helmy, M. B. Hember, J. G. Jefferson, V. D. 
Kothare, J. MacPherson, jun., G. G. Marsland, T. P. de 58. 
Munasinghe, C. F. Newton, A. Philip, M. H. Sher, L. Singh, R. 
Speight, C. R. Stone, W. J. Watson. 

Sections A and C (1).—G. Gray, jun. 

Sections B and C only (9).—H. V. Budgen, H. Burleigh, A. L. 
Downey, W. F. Fletcher, H. D. Harrison, B. A. Hitchcock, 
R. Rodger, H. A. Sneezum, W. M. Wilson. 

Section A only (45).—C. G. Alderton, E. L. Allman, D. G. 
Blyth, F. Brown, I. L. Buchanan, N. W. Carr, H. L. Copestake, 
R. H. Cunningham, T. E. Everest, H. H. Facey, 8. L. Furnivall, 
W. J. C. Garrard, F. W. Goodman, A. Hargreaves, J. Holt, 


F. 
Hicks, 





J. A. G. Howard, L. M. Howard, J. M. M. Howat, E. T. 1. 
Huassell, J. B. Innes, N. L. Jaggar, N. V. Joffery, F. R. Keene, 
F. Kendall, J. Lilly, F. C. L. Lioyd, H. L. Lloyd, C. G. Lomax, 
J. Long, J. MeAdam, R. MacDonald, A. V. Martin, N. H. 
Menesse, H. Neal, C. R. Porter, E. J. Powell, H. C. Smith, 
H. L. Smith, H. Sorroll, A. Spence, 8. G. Squires, J, R, Thackeray, 
J. Watt, L. C. Whiskin, M. M. E. Zarka. 

Section B only (35).—J. L. Adamson, R. Arbuthnott, K. G. 
Benham, B. A. Bent, H. J. Berry, W. E. C. Bird, E. C. Boden, 
M. A. Butler, C. A. F. Cairns, 8. J. Davies, H. 8. Dawe, Pp. 
Dobie, P. Eckersley, W. J. Evans, A. J. Gardiner, R. Heywood, 
M. R. James, J. L. Jeffree, J. T. Jervis, L. E. Jones, J. Mel... 
Lister, J. A. Manson, H. 8. Matthews, M. I. Mohamed, A. H. 
Pavitt, T. F. Peachey, C. A. Phillips, F. A. Rayfield, 8. J. 
Ricketis, J. F. Summersgill, G. E. Turpin, T. G. Vipond, C. G. B. 
Wale, E. H. Wild, H. B. Young. 

Section C only (92).—W. J. Allen, J. Anderson, 8. J. Astbury, 
8. E. Barrett, B.Sc., Eng. (Lond.), R. G. Baxter, B.A. (Cantab:), 
K. R. Bayly, B.A. (Cantab.), F. P. B. Beard, T. H. Beckett, 
D. C. Berry, B.Sc. (Leeds), H. P. Bishop, T. Bowes, 8. A. Brad. 
field, F. L. Bruce, T. E. Callaghan, B.A., B.A.I. (Dublin), 
3. D. Canvin, B.Se. (Birmingham), M. D. Carver, G. H. Chapman, 
i, A, D. Cochrane, B.Se., Eng. (Lond.), D. W. Coleman, B.Sc., 
Eng. (Lond.), J. H. Condy, B.Sc. (Queen's), E. L. Cooke, L. 
Cookson, R. W. H. Couzens, B.A. (Cantab.), G. C. Cowie, B.Sc., 
Eng. (Lond.), J. Cushny, B.Se., Eng. (Lond.), J. R. Dallmeyer, 
B.Se. (Leeds), T. B. Davey, B.Se., Eng. (Lond.), D. I. Dawbarn, 
B.Eng. (Liverpool), O. R. Edge, R. Ellis, D. C. Farquharson, 
C. H. Ffolliott, B.A., B.A.I. (Dublin), T. P. Francis, E. R. Fry, 
A. 8. Gifford, J. K. Grant, B.Sc. (Edin.), E. D. Grubb, M. k. 
Haborshon, B.Eng. (Sheffield), C. H. Harden, B.Se., Eng 
(Lond.), C. Harper, B.Sc., Eng. (Lond.), H. Herrod, B.S: 
(Manchester), P. Hodgson, G. F. Hopkinson, M.C., B.A. (Cantab.), 
E. C. Houghton, B.Sc., Eng. (Lond.), J. W. Husband, B.Eng. 
(Sheffield), L. W. Innes, B.Sc. (Edin.), A. A. Ismail, J. O. Jones, 
W. C Knill, B.Sc. (Durham), J. Lea, B.Se., Eng. (Lond.), 
H. R. Lintern, B.Sc. (Bristol), D. Lloyd, B.Eng. (Liverpool), 
D. M. Logan, B.Sc. (Glasgow), E. MeQueen, F. N. McRae, 
5. Mahadeva, J. Muirhead, KR. Nicholas, P. A. Oppenheim, M.M., 
A. R. Paterson, B.Sc., Eng. (Lond.), H. J. Pearce B.Sc., Eng. 
(Lond.), L. Reeves, H. E. G. Richards, B.Sc. (Wales), R. L. M. 
Ross, B.Sc. (St. Andrews), A. J. Rusk, B.Sc. (Edin.), H. Russell, 
B.Sc. (Queen’s), 8. W. Saunders, B.Sc. Eng. (Lond.), R. Sawtell, 
R. Schofield, E. P. Senior, B.Sc., Eng. (Lond.), W. H. Shinkfield, 
E. Simpkin, K. T. Spencer, M.C., B.Se., Eng. (Lond.), G. F. 
Stewart, B.S. (Edin.), W. J. Stone, L. Straw, C. A. Sutcliffe, 
B.A. (Cantab.), 8. Sweeney, 8S. M. Taylor, W. 8. Thomson, 
C. E. Thorpe, B.S. (Glasgow), J. E. Truzzell, A. R. Vail, B.Sc., 
Eng. (Lond.), W. N. C. van Grutten, M.C., O.B.E., B.A. (Cantab.), 
G..T. Verrall, B.A. (Cantab.), N. E. V. Viner-Brady, C. J. 
Waddell, B.Sc. (Glasgow), E. A. M. Walker, W. E. C. Ward, 
H. M. Whatley, H. G. White, B.A. (Cantab.), J. F. Woollcombe, 
B.A. (Cantab. ). 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





THURSDAY TO SATURDAY, MAY 29ra TO 3lsr. 
InstTITUTEe oF TRANSPORT. 

gramme, see page 47 
FRIDAY, MAY 30rs. 


or Great Brrrain.—21, Albemarle- 
Discourse, “* Recent Developments in 
by Monsieur Lucien Bull. 


-Congress at Bristol. For pro- 


Roya. InstireTion 
street, London, W. 1. 
High-speed Cinematography,” 
9 p.m. 


MONDAY, JUNE 2np. 


InsTITUTION OF AUTOMOBILE ENGINEERS.—Royal Auto- 
mobile Club, Pall Mall, London, 8.W.1. Dinner to celebrate 
Colonel Crompton’s eightieth birthday. 7.30 p.m. 


TUESDAY, JUNE 3rp. 

Soctere pes Incenreves Civirs pe France: SBairisa 
Section.—lInstitution of Mechanical Engineers, Storey's-gate, 
London, 8.W.1. Paper, “The Port of Havre” (slides), by 
Monsieur Michel Schmidt. 6 p.m. 

TUESDAY tro FRIDAY, JUNE 3ap To 6ra. 


ConGress.—At the 
For programme see 


Empire MINING AND METALLURGICAL 
British Empire Exhibition, Wembley. 
page 508. 

WEDNESDAY, JUNE 4ra. 

InsTITUTE OF Metats —Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, London, 8.W.1. Fourteenth 
annual May Lecture on “ Atoms and Isotopes,” by Dr. F. W. 
Aston, F.R.8S. 8 p.m. 


FRIDAY, JUNE 6ru. 


Braittsa Emptre Exuisttion, Wempsiey.—Conference of 
Engineering Societies, in Conference Hall No. 4. Papers: 
“The Channel Tunnel,” by Messrs. E. Benedict and KE. J. 
Flight ; “‘ Sanitation and Water and Gas Supply at the British 
Empire Exhibition,” by Mr. R. Freeman-Matthews ; ‘ Pump- 
ing in Relation to Irrigation,’ by Mr. A. Honeysett; ‘“* Sur- 
veying and Pioneer Road Work in West Africa,”’ by Mr G. V. 
Mathieson. 10.30 a.m. 

Rapro Society or Great Brirarn.—Institution of Electrical 
Engineers, Savoy-place, London, W.C. 2. Informal meeting of 
the Transmitter and Relay Section. Lecture, “ Modulation 
Systems,’’ by Captain A. G. St. Clair Finlay. 6 p.m. 

toyaL Instrrution oF Great Brrrary.—21, Albemarle- 
street, London, W. 1. Discourse, “‘ The Glow of Phosphorus,’ 
by Lord Rayleigh. 9 p.m. 

WEDNESDAY, JUNE llrsa. 

Rapio Socrety or Great Brrrary.—lInstitution of Electrical 
Engineers, Savoy-place, London, W.C. 2. Informal meeting. 
‘* General Observations on the Radio Situation and the Develop 
ment of Broadcasting in New Zealand,”’ by Mr. A. H. Ninnis. 
6.30 p.m. 

WEDNESDAY anp THURSDAY, JUNE 18ra anp 19rn. 
Newcomen Society.—Summer meeting at Shrewsbury. 
WEDNESDAY To SATURDAY, JUNE 25rn ro 28rxa. 

County ENGINEERS. 

For programme see page 


INSTITUTION OF MUNICIPAL AND 
Annual general meeting in London. 
551. 


SATURDAY, JUNE 28rTx. 
MANcHesTER GEeoLoaical AND Mintne Soctery.—Excursion 


to Castleton, Derbyshire, under the leadership of Professor 
Owen T. Jones. 





